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Due to the increasing incidence and prevalence of neuroendocrine tumors (NETs), there is a need to assess any gaps in awareness

and care. A survey was undertaken in 2017 to identify perceived unmet needs from the perspectives of patients/families, patient

advocates and health care professionals (HCPs). The survey consisted of 33–37 questions (depending on type of respondent) across

four areas: information, care, treatments and research. In total, 443 participants from 26 countries responded: 338 patients/families,

35 advocates and 70 HCPs. Perceived unmet needs regarding provision of information at diagnosis differed between groups. While

59% of HCPs believed they provided sufficient information, informational needs were mostly/fully met for only 30% of patients and

18% of advocates. Additionally, 91% of patients and 97% of advocates felt that patients had to search for information themselves.

Availability of Gallium-68-Dotatate PET/CT scan was limited for the majority of patients (patients: 73%; advocates: 85%; HCP: 86%),
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as was access to treatments, particularly peptide receptor radionuclide therapy (patients: 42%; advocates: 95%; HCPs: 77%). All

groups felt that standards of care, including psychological needs and diagnosis of mental health, were not fully met. Although about

two-thirds of patients were managed by a multidisciplinary team, 14% of patients reportedly did not have enough contact. All groups

supported more patient involvement in research; patients and advocates prioritized improvement in diagnosis and HCPs focused on

clinical trials. This survey revealed significant unmet needs but differing perceptions regarding these among the groups. There is a

need for investigation and collaboration to improve standards of care for NET patients.

What’s new?
Even though the incidence of neuroendocrine tumors (NETs) has been rising worldwide, the current management of patients

varies considerably, potentially leaving many with suboptimal care. An international survey was carried out in 2017 to

investigate unmet needs in the NET patient community. The survey revealed that patients perceive numerous unmet needs in

key areas including provision of information, diagnostics and treatment access, care standards, and research involvement.

While healthcare professionals were aware of these gaps, they generally underestimated their magnitude. Patients and

healthcare professionals need to work together to improve the lives and prospects of the increasing numbers of patients.

Introduction
Neuroendocrine tumors (NETs) are neoplasms arising from
cells of the neuroendocrine system occurring throughout the
body.1,2 Around 20% of NETs are associated with inherited
genetic syndromes such as multiple endocrine neoplasias
(MEN1/MEN2), Von Hippel–Lindau (VHL) and neurofibro-
matosis (NF1).3 Pheochromocytomas and paragangliomas are
also rare but unique NETs.4 Although the incidence of NETs
varies from 1.51 to 6.98 per 100,000 annually, studies show an
increasing trend in the incidence worldwide,2,5,6 possibly due
to earlier and improved diagnosis. Many patients, however,
still experience diagnostic delays5,7 and are often misdi-
agnosed due to nonspecific symptoms.8,9 Indeed, the first
Global.NET Survey found almost 60% of NETs are advanced
when diagnosed.7 Consequently, survival rates can vary
widely, ranging from 6 months to >30 years.2,6,10 If symptoms
are not managed effectively, patients may be frequently hospi-
talized6 and experience reductions in quality of life (QoL).11

Studies have highlighted a number of unmet needs and
ongoing challenges.12 The current management of patients
with NETs varies considerably, potentially leaving many with
suboptimal care. Compared to other cancer types, the patient
experience for NET patients is markedly different.13 Progress
is hindered by limited understanding of NET pathogenesis,
lack of animal models, targets for therapies and prognostic
factors, evolving changes in classification and treatment stag-
ing and limited investment in research.6 Finding the right
sequence of treatment can also be difficult due to the variabil-
ity of individual patient disease progression and the lack of
studies demonstrating optimal sequencing.6

The International Neuroendocrine Cancer Alliance (INCA)
is a global alliance consisting of 26 patient advocacy and
research groups from 22 countries, which supports NET
patients and their families. To enable effective collaboration to
improve patient access to information, quality care and

research, INCA undertook an international survey to identify
perceived unmet needs in the management of NETs from the
perspectives of three different groups: patients (and their fam-
ilies), patient advocates and health care professionals (HCPs).

Patients and Methods
Patients (including their families), patient advocates and HCPs
completed an online survey between February and March 2017.
The survey was comprised of 37 questions for patients, 35 for
advocates and 33 for HCPs across four areas—provision of
information at diagnosis, standards of care, access to diagnostics
and treatment and research—and was tailored toward each
group, with some questions differing (Supplementary Appendix
S1). Most questions were designed to be cross-comparable. Par-
ticipants could skip questions; therefore, answers were based on
the total number of respondents for each question. Data from
the first Global.NET Patient Survey in 2014 were used to sup-
port the identification of unmet needs explored by the survey.7

The survey was created with SurveyMonkey® and disseminated
within the international NET community by INCA member
organizations and advocates. The survey was freely available and
not restricted to participants associated with NET Centers of
Excellence. Patients could be from the same center as HCPs, but
were not matched with their treating HCPs. The survey was
conducted in English and all responses were anonymous. As this
was an anonymous survey, no ethical approval was required.

Data availability
The data that support the findings of our study are available
from the corresponding author upon reasonable request.

Results
Participant characteristics
In total, 443 respondents from 26 countries responded:
338 patients/families, 35 advocates (69% NET patients

Leyden et al. 1309

Int. J. Cancer: 146, 1308–1315 (2020) © 2019 The Authors. International Journal of Cancer published by John Wiley & Sons Ltd on behalf

of UICC

C
an

ce
r
T
he
ra
py

an
d
P
re
ve
n
ti
on



themselves) and 70 HCPs (Supplementary Table S1). HCPs
were most likely to work in oncology (39%) or gastroenterol-
ogy (29%). Nurses accounted for 10% of HCP respondents.
Patients and advocates generally had similar disease character-
istics (Table 1). Patients answered, on average, 30 of 37 ques-
tions, advocates 32 of 35 and HCPs 31 of 33.

Informational needs at diagnosis
Perceived unmet needs about information at diagnosis dif-
fered between groups (Fig. 1). While HCPs felt they provided
patients with sufficient information (59%), informational
needs were mostly or fully met for only 30% of patients and
18% of advocates. In addition, 84% of HCPs felt able to give
patients sufficient information on NETs and 67% felt patient
needs regarding the amount of discussion time were mostly or
fully met. While HCPs were the main source of information
for patients (68%), followed by patient organizations (35%),
the majority (91%) of patients relied on patient association
(69%) or HCP websites (48%) to find information, which

Table 1. Patient and advocate characteristics

Patient/family
(n = 338)

Advocate
(n = 35)

Patient 88% (296/336) 69% (24/35)

Current age

<18 years 1% (3/334) 0% (0/35)

18–49 years 30% (100/334) 37% (13/35)

>49 years 69% (231/334) 63% (22/35)

Age at diagnosis

<18 years 4% (12/336) 0% (0/24)

>49 years 56% (187/336) 29% (7/24)

Type of tumor

Pancreatic 28% (91/329) 33% (8/24)

Small intestine 23% (76/329) 38% (9/24)

Multiple endocrine
neoplasia

17% (56/329) 13% (3/24)

Lung 10% (34/329) 8% (2/24)

Other 22% (72/329) 8% (2/24)

Figure 1. Unmet informational needs at diagnosis. Spearman correlation (in terms of ranked responses across questions) between patients/
family and advocates was highly significant (p = 0.007), whereas between patients/family and HCPs was not significant (p = 0.071). The
correlation between advocates and HCPs was significant at the 5% level (p = 0.037). Formal statistical analysis of individual questions was
not undertaken due to the imbalance in respondent numbers within each group.
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mostly or fully met their needs (61% and 44%, respectively).
Advocates generally responded similarly compared to patients
but overestimated the use of HCPs as important information
sources (82%) and patients’ use of patient association websites
(100%). There was a high level of unmet need for information
expressed by patients from across all geographical areas
(Supplementary Fig. S1).

Diagnostics and treatment needs
Availability of key diagnostic and therapeutic tools was per-
ceived to be limited by all respondents wherever they were
based geographically (Supplementary Tables S2 and S3);
particularly Gallium-68-Dotatate PET/CT scans and peptide
receptor radionuclide therapy (PRRT) was most often cited as
unavailable. Surgery was widely available for patients according
to advocates (0% reporting as unavailable), but 16% of HCPs
and 19% of patients perceived that it was not available.

Patients attributed limited availability of treatments to their
health care system (28%), followed by lack of referral (19%),
financial reasons (treatment not covered by insurance [17%]

or inability to afford treatment [18%]). A higher proportion of
advocates attributed the unavailability of treatment on the
health care system (67%) and inability to afford treatment
(57%). Distance to the treatment center was another common
reason reported by advocates (48%). In line with this, 30% of
patients had to travel more than 300 km/186 miles for treat-
ment, although, according to advocates (48%) and HCPs
(46%), this number may be underestimated. Advocates also
perceived a higher need for patients to travel abroad for treat-
ment (patients: 14%; advocates: 79%). Only 10% of HCPs
believed that funding affected the availability of appropriate
diagnostic testing (needs often not met/not at all met).
Funding, however, was highlighted as a limiting factor for par-
ticipation in research (21%) and clinical trials (21%), as well
as teaching time and training (21%).

Care needs
Approximately, a quarter of patients and HCPs (23% and
25%, respectively) and half (51%) of advocates believed that
patients’ care needs were often not fully met (Fig. 2). A higher

Figure 2. Unmet care needs as perceived by patients and advocates. NR, not reported. The total number of respondents in each participant
group differed slightly for each question because participants were allowed to skip questions. Percentages shown are calculated based on
actual numbers. Health care professionals were not asked about “information on management” and “pain treatment.” Spearman correlation
(in terms of ranked responses across questions) was significant at the 5% level between patients/family and HCPs (p = 0.021) and
advocates and HCPs (p = 0.016), and was borderline significant between patients/family and advocates (p = 0.050). Formal statistical
analysis of individual questions was not undertaken due to the imbalance in respondent numbers within each group.
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proportion of advocates (35%) believed that patients were not
given all the necessary information about their condition and
treatment options compared to patients (20%). Advocates also
perceived that more patients had difficulty finding this infor-
mation (16%). Moreover, 76% of advocates believed patients’
psychological care needs were either often not met (38%), or
not at all met (38%), while 71% felt their treatment needs for
diagnosed mental health conditions were often (44%) or not
met at all (27%). Interestingly however, patients and HCPs
perceived mental health needs to be better addressed, with
only 32% in each group of the opinion that psychological care
needs were often not met or not met at all. Since patients
most often contact patient organizations when in distress, this
might explain the differing viewpoints of advocates versus
patients and HCPs. Despite reportedly needing a non-HCP
home caregiver, 50% of patients reported that they lacked
access to one. Additionally, 29% believed that caregivers did
not fully meet the needs of patients, even when a professional
caregiver was used (33%).

Two-thirds of patients (66%) reported that a multi-
disciplinary team (MDT) was available to them (advocate:
94%; HCP: 70%). All groups, however, felt that sufficient con-
tact with the MDT (≥1 per month) was an issue. When asked
whether patients feel like they are truly a partner alongside
HCPs in treatment and care decisions, 41% of advocates and
23% of patients felt that needs were not fully met compared
to 18% of HCPs. Access to an MDT was reported by 80%
of respondents in Europe, 72% in Australia/New Zealand,
47% in North America and 52% from other represented coun-
tries (see Supplementary Table S1 for full list of included
countries).

Research needs
A greater number of patients and advocates (68% and 62%,
respectively) believed that patient involvement in research
design is important compared to HCPs (46%). All groups felt
that patients were not sufficiently involved (patients: 53%;
advocates: 82%; HCPs: 57%). The most important unmet
needs for NET research were: putting NETs on equal footing
with the research of other major cancers (patients: 74%; advo-
cates: 74%; HCPs: 49%), clinical trials to improve current
treatments/test new ones (patients: 74%; advocates: 74%;
HCPs: 36%) and making sure published results of a research
initiative are understood by patients (patients: 65%; advocates:
68%; HCPs 26%). Overall, 34% of HCPs felt it was important
to include patients in decisions about the overall strategy and
direction of research funding. Research into improving diag-
nosis was ranked as the top priority for patients and advo-
cates; whereas HCPs prioritized clinical trials to improve
current treatments/test new ones. All groups attached a high
degree of importance to research on improving QoL and con-
trolling symptoms.

Overall, 16% of patients reported having participated in a
clinical trial, mostly limited to a single trial (76%). In line with

this, 55% of advocates reported that health care systems do
not sufficiently facilitate enrollment in trials (needs often not
met/not at all met). Conversely, the majority of HCPs (79%)
reported that their hospitals participated in NET trials, often
with ≥3 ongoing (46%) or international (49%) trials. Overall,
patients (60%) and advocates (77%) believed that a patient’s
enrollment in a clinical trial made a positive contribution to
treatment regimes. Patients found out about relevant clinical
trials largely through patient organizations (90%) and HCPs
(84%). However, patients felt these services did not fully meet
their information needs regarding relevant clinical trials (14%
and 40%, respectively). In total, 41% of HCPs agreed that
patients’ information needs on clinical trials were often not
met/not at all met.

Discussion
The findings of this survey provide a more detailed picture of
the unmet needs of NET patients than identified previously
in the literature and highlights key areas for improvement. To
our knowledge, this is the first international study that has
compared perceptions of patients’ unmet needs from the dif-
fering perspectives of patients/families, advocates and HCPs.
Several important unmet needs were identified. In each of the
areas surveyed, less than a quarter of patients felt their needs
for more information at diagnosis were fully met. While HCPs
generally agreed that there is room for improvement, overall
they were considerably more confident about their ability to
meet patients’ needs than reflected by the experiences of
patients themselves.

To date, there are limited data on patients’ unmet needs
regarding the provision of NET information at diagnosis. A
survey of 758 patients in the United States reported that 57%
found answers to their NET-related questions, yet only 45%
were given sufficient information after diagnosis and 58%
would have liked better direction in obtaining information.14

Other surveys also found that patients struggle to source rele-
vant information.15,16 This finding is reflected in our survey
where many patients reported using the internet and patient
associations to obtain information on NETs. A potentially
simple and relatively economic strategy would be for HCPs to
provide a consistent set of validated, written materials to all
NET patients at consultation and signpost patients to local
organizations who can provide additional information and
support. This would ensure accuracy of information, while
also addressing the time constraints faced by physicians’ in
providing adequate information during limited appointments.
However, it must be acknowledged that a proportion of
patients will inevitably seek additional information from
websites or associations to satisfy their need of a global picture
about the disease and treatment process, irrespective of the
amount of information provided by a HCP. To ensure that
valid, reliable information is provided to patients, all parties
need to collaborate to “close the information gap” and develop
a more effective approach. One of INCA’s major projects is
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the development of a Global NET Patient Information Pack,
which will be available in multiple languages and provide fact
sheets covering signs/symptoms, tests, treatments and sup-
portive care to address the wraparound care needs of NET
patients. INCA also strongly believes that public funding
should be provided to the advocacy community to support
their vital work in bridging the gap in provision of
information.

Equitable access to innovative technologies and medicines
in NETs is a major global challenge.7,17 A need for better
access to key diagnostic imaging and treatments, including
PRRT, was demonstrated in our survey, from the perspective
of all three groups. Research shows that improved survival is
achieved at centers that adopt a multidisciplinary approach.
The median survival of patients within NET Centers of Excel-
lence appears to be over three times longer than in other
institutions.18–21 However, as there are likely to be few of
these centers, patients may have to face longer travel times.
Research and design of shared-care plans with community-
based oncologists are under development and could provide a
template for reducing this burden (CommNETs project).
INCA is also in the process of launching a worldwide assess-
ment, “Survey of Challenges in Access to Diagnostics and
Treatment for NET Patients” (SCAN), to measure access to
diagnostics and treatments and the corresponding financial
burden for NET patients from both NET patients and HCP
perspectives.

A clear pathway should be established for NETs, directed
and supported by national health systems, so that all patients
can reliably access a consistent standard of care. Health care
systems should also aim to create more specialist centers with
a focus on improving NET patient outcomes. Progress has
already been made, particularly in Western Europe where
ENETS certifies NET Centers of Excellence. Centers of Excel-
lence have also recently been accredited by ENETS in
Australia (The Peter MacCallum Cancer Centre), the United
States (The University of Iowa) and Israel (Hadassah-Hebrew
University). In countries with formal Health Technology
Assessment processes, patient representatives should be rou-
tinely consulted as part of negotiations. Patient association
campaigns have been critical toward improving access to
PRRT in several countries including Japan, Australia and
New Zealand. INCA believes that global cooperation between
NET patient associations and medical communities may
achieve a greater influence, especially in the appraisal of new
technologies.

Research suggests that delivery of consistent and appropri-
ate standards of care in NETs may be suboptimal
worldwide,7,17 which is consistent with the findings of our
survey. Our results also highlight that supportive care, for
example, for mental and emotional health as well as nutri-
tional needs, is lacking and that contact needs with an MDT
are unmet for about 15 in 100 patients. Improved utilization
of existing resources by adopting a patient inclusive MDT, as

highlighted in the first Global.NET Patient Survey, could help
address these issues. Patients with access to an MDT reported
numerous improvements, including patient satisfaction with
care, relationships with HCPs and knowledge about their
condition.22

There is an urgent need to increase awareness and special-
ized education in NETs among all relevant HCPs, as this may
facilitate faster recognition, diagnosis and referral for patients.
NET MDTs can also benefit from inclusion of a NETs special-
ist nurse who can dedicate more time to patient education
and help to provide holistic support. Surveys have found that
the presence of a specialist nurse has the potential to support
a more positive patient experience.23–25 Specifically, patients
have highlighted the importance of specialist nurses for psy-
chological care, which is a key unmet need.13 Yet, research
suggests that many nurses do not have the confidence to help
and support NET patients.26 Some patient organizations
address this by making nurse resources available via tele-
phone and by raising money to support training and special-
ist nurse posts. Wherever possible, NET nurses should be
encouraged through the medical education system. Support
for the MDT model must be included in payment and insur-
ance systems to ensure they can be adequately funded and
maintained.

Patient involvement in research was seen as important by
all groups, although the focus of research differed between
patients and HCPs. Historically, NETs have not been the
focus of rigorous clinical research owing to their perceived
rarity; however, with increasing incidence worldwide, it is
imperative research surrounding NETs parallels that of other
major cancers.2,5 HCPs need to raise awareness about clinical
trials in the patient community, thereby increasing enrollment
and ensuring that patients are kept up-to-date. Collaboration
between HCP and advocates is crucial to encourage more
patient involvement.

Our study and data from the U.K. NET Patient Experience
Survey13 indicate that the unmet needs of NET patients might
be substantially greater in comparison to the situation in more
common cancer types. The U.K. NET Patient Experience Sur-
vey reported that NET patients were less likely to be given
enough information about their condition and treatment com-
pared to other cancer patients (71% vs. 88%).13 A U.K. study
of men with prostate cancer reported only 3.2% felt they had
a strong need for more information on their care, diagnosis or
treatment, while 48.4% felt this need was met fully.27 Simi-
larly, a Japanese study of breast cancer survivors demonstrated
that 78.8% were satisfied with information they received on
the disease and therapy at diagnosis.28 In contrast, in our
study only 30% of NET patients reported that their informa-
tional needs were mostly or fully met at diagnosis. Other stud-
ies have also reported that for patients with more prevalent
cancers, satisfaction and accessibility relating to hospitals and
both diagnostic and therapeutic tools is superior and travel
time shorter than for those with rarer cancers.27,29
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Our survey has several limitations, which are partly inher-
ent to its design, including provision of the questionnaires in
English only. As participants could skip questions, some
important answers may have been missed. Furthermore,
groups were imbalanced in terms of numbers. Due to the
smaller number of advocates, the responses from this group
are more likely to be biased. Respondents largely consisted of
patients and HCPs connected to NET organizations. Accord-
ingly, their responses may reflect a more “informed” view,
and thus, the results may underestimate the actual unmet
needs in NETs. Nevertheless, they give important insights into
the current delivery of care worldwide. Future surveys might
benefit from collecting more information on socioeconomic
factors, such as the educational level of patients, and by pro-
viding more detailed analyses of geographical differences
(by country or region) and stratifying results by NET Centers
of Excellence.

In summary, this survey highlights several unmet needs,
which appear to be underestimated by HCPs. NET manage-
ment varies considerably and needs improvement, especially
as our results likely underestimate the true gaps due to partici-
pant selection. Further research and collaboration is urgently
needed to improve earlier diagnosis and expand treatment
options. Patients, advocates and HCPs need to work together
to improve the lives and prospects of the increasing numbers
of patients diagnosed with NETs. Engagement with govern-
ment agencies to support this patient population should be a
priority of advocacy groups and HCPs.

The authors identified the following action points which
should be addressed urgently:

• Improve utilization of existing resources, such as including
patients in MDTs and providing written information to
patients at time of consultation.

• Educate HCPs to enable them to provide patients with suf-
ficient information at diagnosis and about treatment
options.

• Provide information and resources to keep patient organi-
zation websites up-to-date as these are an important source
of information.

• Facilitate access to main diagnostic tools and treatments
such as Gallium-68-Dotatate PET/CT scan and PRRT.

• Provide financial help for patients in need and improve
access to caregivers.

• Improve access to MDTs.
• Encourage nurses to specialize in NETs, and ensure training

involves teaching around psychological care.
• Increase patient involvement in research by providing

information about ongoing trials and facilitate access.
• Conduct further research into NETs, particularly to put

NET research on equal footing with other major cancers,
ensure earlier diagnosis and to improve current treatments/
test new ones.
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