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Introduction: The optimal treatment for small, asymptomatic, nonfunctioning pancreatic
neuroendocrine neoplasms (NF-PanNEN) is still controversial. European Neuroendocrine
Tumor Society (ENETS) guidelines recommend a watchful strategy for asymptomatic
NF-PanNEN <2cm of diameter. Several retrospective series demonstrated that a
non-operative management is safe and feasible, but no prospective studies are available.
Aim of the ASPEN study is to evaluate the optimal management of asymptomatic
NF-PanNEN <2 cm comparing active surveillance and surgery.

Methods: ASPEN is a prospective international observational multicentric cohort study
supported by ENETS. The study is registered in ClinicalTrials.gov with the identification
code NCT03084770. Based on the incidence of NF-PanNEN the number of expected
patients to be enrolled in the ASPEN study is 1,000 during the study period (2017-2022).
Primary endpoint is disease/progression-free survival, defined as the time from study
enrolment to the first evidence of progression (active surveillance group) or recurrence of
disease (surgery group) or death from disease. Inclusion criteria are: age >18 years, the
presence of asymptomatic sporadic NF-PanNEN <2 cm proven by a positive fine-needle
aspiration (FNA) or by the presence of a measurable nodule on high-quality imaging
techniques that is positive at ®Gallium DOTATOC-PET scan.

Conclusion: The ASPEN study is designed to investigate if an active surveillance of
asymptomatic NF-PanNEN <2 cm is safe as compared to surgical approach.

Keywords: small nonfunctioning pancreatic neuroendocrine neoplasm, NF-PanNEN_2 cm, management, surgery,
surveillance, follow-up, ASPEN study

INTRODUCTION

Nonfunctioning pancreatic neuroendocrine neoplasms (NF-
PanNEN) are rare tumors that exhibit a wide heterogeneity of
aggressiveness. The current World Health Organization (WHO)
classification identified three categories of NF-PanNEN (NF-
PanNEN-G1, NF-PanNEN-G2, and NF-PanNEN-G3) based on
Ki-67 value (1). Indications for surgery include the presence of
a localized NF-PanNEN in the absence of distant metastases as
curative resection of these tumors is associated with favorable
prognosis especially for low grade disease (2-4). In the last
decade a dramatic increase in diagnosis of small, incidentally
discovered, NF-PanNEN has been observed (5-7). Several
studies have highlighted the role of incidental diagnosis as a
powerful prognostic factor for NF-PanNEN (8, 9). Moreover,
other investigators have observed a clear relationship between
the tumor diameter and the risk of malignancy and systemic
progression (10-12). In particular, a tumor size <2 cm seems to
be associated with a negligible risk of disease recurrence after
surgery and to a very low incidence of aggressive features such
as lymph node involvement (4, 13). On this basis, the European
Neuroendocrine Tumor Society (ENETS) guidelines suggest

<

that a “wait and see” approach for small asymptomatic NF-
PanNEN may be advocated (2, 14) The safety of a conservative
management for these entities have been explored in several
experiences (15-21). All these studies have confirmed that an
intensive surveillance for small incidental NF-PanNEN is safe
since none of the patients in the observational group deceased for
disease and the appearance of distant metastases during follow-
up has been reported only for those patients with lesions lager
than 2cm (20). Nevertheless, available data are based only on
retrospective series with a significant heterogeneity of inclusion
criteria and different tumor diameter cut-off's (15-19). Moreover,
some authors still consider surgery the most effective treatment
also for these apparently indolent tumors (22). Aim of the present
study is to evaluate the most appropriate management of sporadic
asymptomatic NF-PanNEN <2 cm.

METHODS
Study Aim

The ASPEN study aims to determine the best management
for small, nonfunctioning, asymptomatic NF-PanNEN <2cm
comparing active surveillance (AS) and surgical resection (SR).
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The hypothesis is that AS is a safe approach that prevents
unnecessary surgery in a considerable number of cases thus
avoiding surgical-related morbidity and mortality.

Study Design and Setting

The study is designed as a prospective international observational
multicentric cohort study, coordinated by the Pancreatic Surgery
Unit and Pancreas Translational & Clinical Research Center
at San Raffaele Scientific Institute, Milan, Italy (Lead Study
Centre) under the auspices of the European Neuroendocrine
Tumor Society (ENETS). In total, 41 centers from 16 countries
(Australia, Austria, Canada, Italy, France, Germany, Greece,
Ireland, Israel, Netherlands, Portugal, Slovenia, Spain, South
Korea, United Kingdom, United States) are actively participating
in the trial. The study duration is 6 years, ethical committee of
the Lead Study Center approved the study in June 2017 and
patients are being recruited for 5 years from August 2017 to
August 2022, with a follow-up of 1 year at least (end of the study:
July 2023). The ASPEN study is registered in ClinicalTrials.gov
with the identification code: NCT03084770. Participating study
centers identify, recruit patients and send pseudonymized data to
the lead center, which is responsible for statistical analysis, storing
and controlling data. The research database will be managed and
analyzed by the Lead Study center research team.

Primary Endpoint

The primary endpoint is disease/progression-free survival,
defined as the time from study enrolment to the first evidence
of progression (AS group) or recurrence of disease (SR group) or
death from disease.

Secondary Endpoints

Secondary endpoints are: (i) to evaluate the frequency of
asymptomatic sporadic NF-PanNEN <2cm among overall
sporadic NF-PanNEN. For this purpose, participating centers
are required to give yearly the number of patients with NF-
PanNEN referred to their institution, (ii) to analyze the outcome
of patients with an indication for surgical resection, in terms
of number of operated patients, surgical procedures, morbidity,
mortality, and NF-PanNEN recurrence after surgery, (iii) to
evaluate NF-PanNEN evolution, in terms of development of
symptoms, tumor growth, development of distant metastases
and secondary pancreatic duct dilatation, (iv) to measure the
perceived burden of surveillance or follow-up after surgery for
participants, as assessed by questionnaires regarding attitude
toward surveillance and general anxiety and depression [Hospital
Anxiety and Depression scale, HADS (23), EORTC QLQ-C30-
version 3 (24) and EORTC QLQ-GI.NET21 Module (25)].

Sample Size

The reported incidence rate of PanNEN is 0.4/100.000
inhabitants (5, 7) considering that rate of NF-PanNEN with
a diameter <2cm is 20% of total, it is possible to estimate a
diagnosis of 580 NF-PanNEN <2cm per year only in Europe.
Worldwide the estimation of new NF-PanNEN <2 cm is around
29,840 cases in 5 years. The number of expected patients to

be enrolled in the ASPEN study is at least 1,000 during the
study period.

Inclusion Criteria
Inclusion criteria include:

- Age > 18 years

- Individuals with asymptomatic sporadic NF-PanNEN <2 cm

- Diagnosis has to be proven by a positive fine-needle
aspiration (FNA) or by the presence of a measurable
nodule on high-quality imaging techniques that is positive at
8Gallium DOTATOC-PET

- Patients who undergo surgery for NF-PanNEN <2 cm within
12 months. In these cases, diagnosis has to be proven by
histological confirmation of NF-PanNEN

- Informed consent.

Exclusion Criteria
Exclusion Criteria include:

- NF-PanNEN > 2 cm of diameter

- Presence of genetic syndrome (Multiple Endocrine Neoplasia
[MEN] type 1 syndrome, Von Hippel-Lindau [VHL]
disease, Neurofibromatosis)

- Specific symptoms suspicious of a clinical syndrome related
to hypersecretion of bioactive compounds or unspecific
symptoms (functioning PanNEN).

Diagnostic Work-Up

Diagnostic work-up chart is provided in Figure 1. Every patients
should be submitted before inclusion to diagnostic workup
to characterize the neoplasm and to rule out the presence of
other lesions (i.e., ductal adenocarcinoma, accessory spleen, solid
serous cystadenoma). This work-up should have been performed
no more than 12 months prior to inclusion. A high quality cross-
sectional imaging study, either Computed Tomography (CT) or
Magnetic Resonance Imaging (MRI) is mandatory. Diagnosis has
to be proven by a positive fine-needle aspiration (FNA) or by
the presence of a measurable nodule on high-quality imaging
technique (CT or MR) that is positive at ®Gallium DOTATOC-
PET scan. Patients who undergo surgery for NF-PanNEN <2 cm
within 12 months can also be enrolled, in these cases, diagnosis
has to be proven by histological confirmation of NF-PanNEN.

Treatment Allocation

The treatment will be decided at the hospital where patients
are enrolled and all therapeutics decision will be decided
and coordinated by the treating physicians. Recommended
surveillance strategy consists of imaging studies (CT or MR),
every 6 months for the first 2 years and yearly thereafter
for 2 years in the absence of significant changes on imaging
or symptoms appearance. During surveillance, a high-quality
imaging technique (CT or MRI) is mandatory at least every
12 months or every 6 months if Ki67 is > 2%. Determination
of Chromogranin A (CgA) during follow-up is at physician’s
discretion. During active surveillance, the treating physicians
are responsible for patient management and decision-making. If
follow-up parameters change during observation, the decision
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NF-PanNEN <=2 cm newly
diagnosed within 1 year

A4

[ Diagnostic work up ]

and/or positive FNA

+ MRI or CT scan with C/E
+ Measurable nodule at #Gallium DOTA-PET

+ Chromogranin A at physician’s discretion

l

-

Inclusion, at physicians’
discretion

J

ACTIVE SURVEILLANCE

Based on suggested protocol (Figure 2)

FIGURE 1 | Diagnostic work up at inclusion.

NF-PNEN: non functioning pancreatic neuroendocrine neoplasm, MRI: magnetic resonance imaging, CT: computed
tomography, C/E: contrast enhancement, PET: positron emission tomography, FNA: fine needle aspiration

SURGICAL RESECTION

FOLLOW UP AFTER SURGERY
Based on suggested protocol (Figure 3)

for further investigations, surgery, or an intensified follow-up
schedule is at the discretion of the treating physicians (Figure 2).
If surgical resection is warranted, timing and type of resection
is established by treating physicians. Suggested scheme of follow
up after surgery is depicted in Figure 3. If during surveillance
NEF-PanNEN size increases >2 cm and surgery is not performed,
the reason should be stated. In this case, patient is not excluded
and follow-up will continue regularly. Patients are asked to fill
a questionnaire regarding the burden of NF-PanNEN (Hospital
Anxiety and Depression Scale—HADS) and two questionnaires
regarding quality of life of patients with NF-PanNEN (EORTC
QLQ-C30—version 3.0 and EORTC QLQ-GILNET 21). All three
modules are administered at initial diagnosis, during surveillance
and during follow-up after surgery at each visit. All data are
recorded by treating physician on a specific web-based site.

Statistical Analysis

Depending on distributional properties of the observed variable,
percentages, means =+ standard deviation (SD), or medians
with interquartile ranges (IQR) will be reported. Statistical
significance will be assessed with use of the Student’s t-test for

normally distributed continuous data; either the chi-square test
for categorical data (with Yates’ correction when appropriate) or
Fisher exact test for categorical data; and the median test for non-
normally distributed continuous data. All reported p-values will
be two-sided and a value < 0.05 will be considered significant.
For the primary endpoints, univariate comparisons will be
conducted, to identify individual patient and NF-PanNEN risk
factors for progression/recurrence. Outcomes will be evaluated
in the intention-to-treat population based on treating physician-
assessed tumor progression/recurrence. Survival analysis
techniques and Cox regression with time-dependent recurrent
covariates measures will be applied. Progression/recurrence
is defined according to Response Evaluation Criteria in Solid
Tumors (RECIST) version 1.0 criteria (24). In the surveillance
group progression is defined as the appearance of distant
metastases and/or local signs of invasiveness (i.e., vascular or
nearby organs invasion). The mere tumor size increasing will be
not considered a sign of progression unless it reaches >2 cm of
maximum diameter. Rate of expect events is 0-10% for the two
groups. Multivariate survival analysis will only be performed if
the number of events will be >30.
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Enrolment

MANDATORY

CT scan and/or MRI and/ or %8Gallium DOTA-PET
and/or EUS+FNA and/or histological
confirmation

CgA + HADS+ EORTC QLQ-C30 v3 and GI.NET21

6 Months

OPTIONAL or MANDATORY if Ki67>2%
CT scan or MRI
CgA + HADS+ EORTC QLQ-C30 v3 and GI.NET21

12 Months

MANDATORY
CT scan or MRI
HADS + EORTC QLQ-C30 v3 and GI.NET21

18 Months

OPTIONAL or MANDATORY if Ki67>2%
CT scan or MRI
CgA + HADS+ EORTC QLQ-C30 v3 and GI.NET21

24 Months

MANDATORY
CT scan or MRI
HADS + EORTC QLQ-C30 v3 and GI.NET21

36 Months

MANDATORY
CT scan or MRI
HADS + EORTC QLQ-C30 v3 and GI.NET21

| IF NO CHANGES CONTINUE YEARLY

60 Months

MANDATORY
CT scan or MRI
HADS + EORTC QLQ-C30 v3 and GI.NET21

Questionnaire

CT: computed tomography, MRI: magnetic resonance imaging,PET: positron emission tomography, EUS:
endoscopic ultrasound FNA: fine needle aspiration, CgA: Chromogranin A, HADS: The Hospital Anxiety and
Depression Scale; EORTC QLQ: European Organisation for Research and Treatment of Cancer Quality of Life

FIGURE 2 | Suggested scheme of active surveillance for sporadic asymptomatic NF-PanNEN <2 cm.

DISCUSSION

From 2008 to 2012, the incidence of PanNEN raised from
0.4/100,000 to 0.8/100,000 inhabitants (7). This substantial
increased is partially explained by the high number of diagnoses
of small incidentally discovered NF-PanNEN that have become
increasingly recognized entities in the last decades. Despite
these figures show that small NF-PanNEN is still a relatively
uncommon entity, several evidence support the hypothesis that
their real occurrence is much higher. This was demonstrated

by Canto et al. (26) who reported an incidental detection
of a small NF-PanNEN in the 1% of asymptomatic patients
who were enrolled in a screening program since their high-
risk of developing pancreatic cancer. In another study (27)
it was also found a prevalence of 4% of small NF-PanNEN
that were incidentally detected by the pathologist in surgical
specimen after pancreatic resection performed for a diagnosis
other than neuroendocrine disease. As far as the diagnosis
of these small nodules become even more frequent, it is of
paramount importance to understand which should be their
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Upfront Surgery

MANDATORY

CT scan and/or MRl and/ or ®8Gallium DOTA-PET
and/or EUS+FNA

CgA + HADS+ EORTC QLQ-C30 v3 and GI.NET21

Histological confirmation

6 Months OPTIONAL or MANDATORY if Ki67>2%
CT scan or MRI
CgA + HADS + EORTC QLQ-C30 v3 and GI.NET21

12 Months

MANDATORY
CT scan or MRI
HADS + EORTC QLQ-C30 v3 and GI.NET21

18 Months

OPTIONAL or MANDATORY if Ki67>2%
CT scan or MRI
CgA + HADS + EORTC QLQ-C30 v3 and GI.NET21

24 Months

MANDATORY
CT scan or MRI
HADS + EORTC QLQ-C30 v3 and GI.NET21

36 Months

MANDATORY
CT scan or MRI
HADS + EORTC QLQ-C30 v3 and GI.NET21

| IF NO CHANGES CONTINUE YEARLY

60 Months

MANDATORY
CT scan or MRI
CgA + HADS + EORTC QLQ-C30 v3 and GI.NET21

Questionnaire

CT: computed tomography, MRI: magnetic resonance imaging,PET: positron emission tomography, EUS:
endoscopic ultrasound FNA: fine needle aspiration, CgA: Chromogranin A, HADS: The Hospital Anxiety and
Depression Scale; EORTC QLQ: European Organisation for Research and Treatment of Cancer Quality of Life

FIGURE 3 | Suggested scheme after surgical resection for sporadic asymptomatic NF-PanNEN <2 cm.

best management. This depends essentially by an adequate
weighting of risks of over- and under-treatment since the
natural evolution of these small lesions is largely unknown.
Localized NF-PanNEN has been traditionally treated with radical
surgical resection regardless their size. Recently, a conservative
management with imaging-based follow-up has been emerging
as a good alternative at least for selected patients (15-20).
Two systematic reviews (20, 21) have evaluated the literature
comparing surveillance and surgery in the management of
asymptomatic, sporadic, small NF-PanNENs. Active surveillance
seems to be safe at least in a mid-term follow-up. According
to current evidence-based international guidelines draft by

the ENETS society (2), a “wait and see” approach can be
considered for asymptomatic PanNEN with a diameter of 2 cm
or smaller. Similarly, recent recommendations by the North
America Neuroendocrine Tumor Society (NANETS) support
initial observation for asymptomatic NF-PanNEN smaller than
1 cm (28). Others have questioned the safety of a watchful strategy
showing that the overall survival is significantly higher in patients
who underwent surgery compared to those who are observed (22)
and the guidelines for management of small NF-PanNENs are
not yet well accepted since the rate of formal resections is high
(29, 30). This skepticism is probably due to the lack of prospective
studies and robust data on long-term follow-up. The ASPEN
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study is the first prospective multicentric study investigating
the best management for small asymptomatic NF-PanNEN
<2cm. In this study, the natural history of small NF-PanNEN
is prospectively evaluated in a multicentric setting, allowing
the treating physicians to choose the best therapeutic option
for each single patient. The option of designing a randomized
clinical trial has been carefully evaluated before planning the
study. Nevertheless, this possibility has been ruled out since the
important differences in terms of possible side effects between
the two types of treatment. On the other hand, the presence of
strict inclusion and exclusion criteria as well as the absence of
well-known characteristics of aggressiveness other than tumor
size, may reduce the bias related to physicians’ choice of patients’
management. It has been reported that the most important
factor leading to a surgical intervention of small NF-PanNEN is
patients” preference (20, 30), although the real impact of follow-
up on patients’ anxiety and quality of life is unknown. One
possible limitation of the current protocol is the relatively short
period of follow-up given the possible slow evolution of these
lesions. Nevertheless, the authors” aim is to continue the follow-
up of these patients also after the end of the study providing a
specific amendment of the protocol.

This prospective study aims also to clarify this important issue
by constantly evaluating the psychological and physical burden
on patients of the two different types of approaches. The most
appropriate timing of observation is another matter of debate. In
the current protocol, a high-quality imaging evaluation by either
CT scan or MR on a yearly-basis is mandatory, whereas, a stricter
observation schedule is at physicians’ discretion. The primary
endpoint is to evaluate any difference in terms of progression free
survival that is another important strength of this prospective
study. Previous retrospective studies based on large series, failed
to address this important issue limiting the analysis on the overall
survival (20, 22). In the ASPEN study, in order to improve study
quality as much as possible, a large group of different institutions
from more than 16 countries has been involved. This offers the
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