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Abstract
The gastrointestinal tract and pancreas are common primary 
sites for neuroendocrine tumours (NETs). Patients often re-
port a long duration of non-specific symptoms in the year 
prior to diagnosis. The aims of this study were, firstly, to es-
tablish pre-diagnosis patterns of symptoms, and secondly, 
to determine the time from onset of symptoms to NET diag-
nosis and understand the interaction with primary and sec-
ondary healthcare providers. A survey was designed on a 
web-based survey platform with the focus on patient symp-
toms prior to diagnosis and a screen for functional diarrhoea 
(Rome III criteria [C4]). A total of 303 responses were re-
ceived. The median duration from the time of first symptoms 
to diagnosis was 36 months for small bowel NETs and 24 
months for pancreatic NETs. Common first symptoms were 
pain (36%), flushing (24%), and diarrhoea (24%); 29% of 
small bowel NET respondents were given an initial diagnosis 
of irritable bowel syndrome. Dyspepsia was the second most 
common initial incorrect diagnosis. Respondents saw their 

GP 5 times over a median 18-month period for their symp-
toms; 31% of patients were diagnosed following unplanned 
emergency admission. In conclusion, this survey demon-
strates a median time to diagnosis of 36 months for patients 
with small bowel NETs. Incorrect initial diagnosis appears to 
be very common, with a high number of attendances in pri-
mary and secondary care prior to a correct diagnosis being 
made. An earlier diagnosis may improve patients’ quality of 
life and possible survival. © 2018 S. Karger AG, Basel

Introduction

The gastrointestinal tract and pancreas are the most 
common primary sites for neuroendocrine tumours 
(NETs) [1, 2]. There is an increasing incidence of these 
tumours and consequently a rising prevalence. Individu-
als can present with a multitude of symptoms or these 
tumours can be found incidentally. The majority of tu-
mours are non-functional in that that they do not cause a 
clinical syndrome, such as carcinoid syndrome. Symp-
toms may be related to mass effect of the tumour or me-
tastases or to mesenteric ischaemia or intermittent sub-
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acute bowel obstruction. Frequently reported symptoms 
are abdominal pain or change in bowel habit. Occasion-
ally, patients present with the classical carcinoid syn-
drome of diarrhoea, flushing, palpitations, and broncho-
spasm, which develop in the context of serotonin-se- 
creting liver metastases [3, 4]. Patients may experience 
symptoms of intermittent bowel obstruction from the 
mechanical effect of the primary small bowel tumour as 
well as symptoms from mesenteric lymph node involve-
ment, secondary desmoplasia, and bowel ischaemia due 
to vessel involvement [5, 6].

Patients with NETs complain of symptoms, such as 
loose bowel motions, that may be mistaken for other con-
ditions like irritable bowel syndrome (IBS). NET patients 
anecdotally report that they describe florid symptoms to 
healthcare practitioners but are often reassured and man-
aged with a commonly occurring diagnostic label like 
functional bowel disorders or dyspepsia. There is no clear 
data on whether the symptoms described by NET patients 
overlap with those of benign conditions like IBS or wheth-
er differentiating symptoms co-exist. Delays in diagnosis 
are frequently reported, with studies suggesting a delay of 
years in diagnosis following the onset of symptoms [7].

The Rome III criteria for adult functional gastrointes-
tinal disorders describe IBS (functional bowel disorder 
C1) as recurrent abdominal pain at least 3 days/month in 
the last 3 months associated with at least two of the fol-
lowing symptoms: an improvement with defecation, on-
set associated with a change in frequency of stool, and 
onset associated with a change in form (appearance) of 
stool. Functional diarrhoea (functional bowel disorder 
C4) is separately described as loose (mushy) or watery 
stools without pain occurring at least 75% of the time 
without pain or discomfort for at least 3 months [8]. The 
presence of pain differentiates IBS (C1) from functional 
diarrhoea (C4) in the Rome criteria. Furthermore, a diag-
nosis of a functional gastrointestinal disorder is depen-
dent on the exclusion of alarm symptoms like weight loss 
of > 4.5 kg, age > 50 years with a change in bowel habit, 
blood loss or anaemia, and significant family history.

There are no published data on the frequency and se-
verity of bowel symptoms in patients with gastrointestinal 
and pancreatic NETS (pNETs) prior to diagnosis. Assess-
ment of frequency of misdiagnosis and time to diagnosis 
has not been reported in this group of patients. Further-
more, no accurate comparison of the overlap in symptoms 
between IBS and diarrhoea has been reported. The aim of 
this study was to establish pre-diagnosis patterns of symp-
toms, including overlap with functional diarrhoea criteria 
through an online survey of NET patients. 

Methods

The survey was designed on SurveyMonkey, a web-based sur-
vey solution, in collaboration with the NET Patient Foundation 
(NPF), a UK-based neuroendocrine patient organization. The sur-
vey was designed to cover patient symptoms prior to diagnosis. It 
incorporated a screen for functional diarrhoea (Rome III criteria 
[C4] – loose stool for at least 75% of stools occurring 75% of the 
time without pain for at least 3 months) across subset questions. 
An introduction section with agreement to proceed was incorpo-
rated on the survey-landing page. No personal data questions, in-
cluding contact details, were incorporated into the survey. Using 
the Health Research Authority (HRA) decision aids tool an online 
form was completed; it was confirmed that NHS Research Ethics 
Committee approval was not required. The survey was entirely 
voluntary, and respondents were fully informed on the website 
about why the survey was being done.

Free-text open questions were used at the start of the survey to 
avoid influencing respondents with closed symptom questions. 
Mandatory questions acted as filters to proceed through a related 
subset or to skip to the next filter question (skip logic). Where pos-
sible previous answers (free-text or categorical) were piped into 
later questions to help with continuity and framing for respon-
dents. Questions were developed based on multiple choice, 5-point 
scale, or free-text responses. Question and block randomization 
was not incorporated due to the designed flow of questions and the 
use of skip logic and piping. Duration and timeline questions were 
anchored on the baseline of the patient’s current age and survey 
completion date.

The question set was tested and adapted from patient and clini-
cian input from the King’s College Hospital Neuroendocrine Tu-
mour Service and from subject matter experts at the NPF. The fi-
nalized survey contained 130 questions and was estimated to take 
30 min to complete online. Subsets of questions included first and 
worst symptoms, weight and appetite change, pain and discom-
fort, nausea and vomiting, change in bowel habit, alarm signs, GP 
and hospital interactions, and diagnosis. The survey was promoted 
and distributed via clinical nurse specialists from NET centres us-
ing business cards containing the URL and via the NPF using their 
regular email newsletter and Twitter update. The survey was closed 
after a predetermined number of responses (n = 300) to ensure that 
the data would be sufficiently robust to describe patterns in symp-
toms and healthcare interactions. Data coding and analysis was 
performed with Microsoft® Excel® for Mac (2011). Free-text re-
sponse data was searched and categorized with key word searches. 
Descriptive statistics were used given the lack of counterfactual 
data.

Results

There were a total of 303 responses of which 229 com-
pleted the whole survey (75.6%). The mean time to com-
plete the survey was 34 min. The survey was predomi-
nantly accessed by click-through soon after promotions 
in the NPF newsletter and Twitter feed. The participants 
responded between September 25, 2014 and May 2, 2015. 
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The majority of respondents were female patients 
(205/303, 67.65%), including those who completed the 
whole survey (154/229, 67.2%); 76% of respondents 
(231/303) completed the ethnicity question (grouped as 
per UK Office for National Statistics) with the over-
whelming majority describing themselves as of white eth-
nicity (94%). The mean age of respondents completing 
the survey was 55.7 years (53.3 and 60.8 years for female 
and male respondents, respectively). Respondents com-
pleted the survey a median of 48.1 months after their ini-
tial NET diagnosis (IQR 41–57.6 months) with results for 
small bowel NETs (sbNETs; 36.7 months, IQR 42.9–58.6 
months) and pNETs (29.2 months, IQR 11–50.7 months). 
The majority of responses (214/303) were from patients 
with small bowel (n = 99), pancreatic (n = 64), and lung 
(n = 51) primary sites. Table 1 illustrates the full break-
down of primary site responses. The mean age at diagno-
sis was 51.6 years for all respondents and 55.2 and 49.2 
years for sbNETs and pNETs respondents, respectively 
(Table 1). The responses for pNETs and sbNETs have 
been highlighted, with a focus on the responses obtained 
from these two groups.

Symptoms Prior to Diagnosis
The median duration of the first symptom prior to di-

agnosis for all respondents was 30 months overall (IQR 
12–84 months): 36 months for sbNETs (IQR 17–96 
months) and 24 months for pNETs (IQR 10.5–53.3 
months) (Table 1). Respondents aged > 50 years before 
developing symptoms (168/303) reported that the medi-

an duration of their first symptom was 29 months overall: 
33 months for sbNETs and 24 months for pNETs. This is 
despite the majority of sbNET and pNET respondents re-
porting severe symptoms: 70% of sbNET and 64% of 
pNET respondents reported severe or very severe symp-
toms.

NET respondents often reported that they suffered 
from a range of symptoms prior to diagnosis. However, 
respondents were able to describe the single symptom 
that they first experienced prior to diagnosis. Common 
first symptoms reported by sbNET respondents were 
pain (36%) followed by flushing (26%) and diarrhoea 
(24%). pNET respondents reported pain (39%) followed 
by diarrhoea (26%) and fatigue or tiredness (26%) as the 
common first symptoms.

While over a third of sbNET respondents experienced 
pain as the first symptom, the majority of sbNET respon-
dents (81%, 80/99) reported that they experienced pain as 
part of their range of symptoms prior to diagnosis. They 
described the pain as starting in the periumbilical (26%) 
or pelvic area (24%) before becoming more generalized 
to the abdominal midline and lower abdomen (62%) pri-
or to diagnosis. In contrast, a smaller proportion of pNET 
respondents (55%, 35/64) experienced pain as part of 
their range of symptoms, closer to the proportion experi-
encing pain as the first symptom. pNET respondents de-
scribed the pain as starting in the epigastric (39%) or up-
per right abdominal area (10%) before becoming more 
diffuse in its location prior to diagnosis. The frequency of 
the pain was similar for both sbNETs and pNETs, occur-

Table 1. Primary site of neuroendocrine tumour (NET) according to study respondents

Type of NET n Age at diagnosis, 
years

Duration of 1st symptom 
prior to diagnosis,
months

Age >50 years at 
time of 1st 
symptom, %

Appendix 14 44.2 (15–60.2) 12.0 (10.0–60.0) 29
Lung 51 50.7 (25.2–71.3) 48.0 (14.8–117.0) 54
Not sure 20 47.5 (14.4–71.2) 36.0 (18.0–84.0) 55
Ovary 2 44.3 (41.6–46.9) 5.0 (4.5–5.5) 0
Pancreas 64 49.2 (6.9–86.8) 24.0 (10.5–53.3) 42
Rectal 5 45.4 (11.0–59.2) 7.0 (6.0–72.0) 60
Renal/kidney 1 48.0 (–) – 0
Small bowel 99 55.2 (28.9–77.7) 36.0 (17.0–96.0) 69
Stomach/gastric 14 55.1 (42.7–76.3) 15.0 (6.0–60.0) 71
Unknown primary 33 52.9 (35.5–77.9) 24.0 (4.5–66.0) 55

Total 303 51.6 (6.9–86.8) 30.0 (12.0–84.0) 56

Data for age are presented as mean (range); data for duration of 1st symptom are presented as median (IQR).

D
ow

nl
oa

de
d 

by
: 

K
in

g'
s 

C
ol

le
ge

 L
on

do
n 

   
   

   
   

   
   

   
   

   
   

   
82

.3
7.

18
4.

19
5 

- 
3/

3/
20

21
 1

1:
51

:1
5 

A
M

http://dx.doi.org/10.1159%2F000488510


Basuroy/Bouvier/Ramage/Sissons/Kent/
Srirajaskanthan

Neuroendocrinology4
DOI: 10.1159/000488510

ring a few times a month or more than once a week. sb-
NET respondents described a more severe pain profile 
than pNET respondents.

A greater proportion of sbNET respondents (64%, 
63/99) experienced bowel symptoms as part of their range 
of symptomatology than the proportion reporting it as 
their first symptom. The proportion of pNET respon-
dents experiencing bowel symptoms was lower (36%, 
23/64) as well as being closer to the proportion reporting 
it as their first symptom. Three quarters of sbNET re-
spondents (75%, 62/83) experienced problems with loose, 
mushy, or watery stools prior to diagnosis; 46% of sbNET 
respondents (21/46) described the problem with loose 
bowels as severe or very severe, 60% of sbNET patients 
reported that 75% of their stools were loose prior to diag-
nosis and 40% had this problem 75% of the time or more; 
66% of sbNET respondents (57/87) reported some degree 
of urgency to open their bowels and 78% (68/87) reported 
some degree of bloating. Only a small fraction of sbNET 
patients (6%, 5/87) reported the red flag symptom of 
blood in their stool.

Although a quarter of sbNET respondents experience 
flushing as their first symptom, a far greater proportion 
(83%, 72/87) experienced flushing as part of their range 
of symptoms prior to diagnosis. Alcohol and large meals 
were reported by sbNET respondents to make the flush-
ing worse. sbNET respondents (66%, 57/87) reported 
anxiety more than pNET respondents (50%, 27/54) prior 
to diagnosis. Only a small proportion of sbNET respon-
dents described the anxiety as severe or very severe (16%, 
9/57).

There were similar proportions of sbNET (37/99, 37%) 
and pNET (19/64, 30%) respondents reporting weight 
loss. The median weight change for sbNET and pNET re-
spondents was a loss of –6.4 kg (IQR –12.7 to 5.6) and 
–2.0 kg (IQ –6.4 to 10), respectively. However, 60% of 
sbNET and 45% of pNET respondents reported the red 
flag symptom of weight loss > 4.5 kg; 48% of sbNET and 
26% of pNET respondents reporting weight loss > 4.5 kg 
were aged > 50 years prior to developing symptoms. 
Weight change was reported over a median duration of 
12 months for all respondents, with a similar duration for 
pNETs (12 months) but a longer duration for sbNETs (18 
months). There were similar proportions of sbNET 
(31/99, 31%) and pNET (14/64, 22%) respondents report-
ing appetite loss. However, the majority of sbNET, pNET, 
and lung NET respondents reported no change to their 
appetite prior to diagnosis: 61% (60/99), 53% (34/64), and 
65% (33/51), respectively.

Initial Diagnosis Given to NET Respondents
A total of 29% of sbNET respondents were given an 

initial diagnosis of IBS in primary care, while 12% were 
initially diagnosed with IBS in secondary care. Dyspepsia 
was the next most common initial diagnosis in primary 
care for both pNETs (9%) and sbNETs (16%) but was an 
uncommon initial diagnosis in secondary care. Only 1% 
of respondents reported that they were given an initial 
NET diagnosis in primary care compared to 21% in sec-
ondary care. Cancer was considered more often in sec-
ondary care (15%) than in primary care (4%). Table 2 lists 
the initial diagnoses given to patients following consulta-
tion in either primary or secondary care. 

Overall, 30% of sbNET or pNET respondents (47/155) 
reported that they were already diagnosed with IBS or 
were considered to have IBS from their NET symptoms. 
The proportion was slightly greater for sbNET respon-
dents: just over a third (36%, 34/95) reported that IBS was 
considered or previously diagnosed. However, the pro-
portion of respondents meeting all the criteria for func-
tional diarrhoea was less than the proportion considered 
or previously diagnosed by healthcare practitioners. Only 
5% of respondents (7/155) reported symptomatology that 
met the full criteria for functional diarrhoea, in contrast 
to the 30% (47/155) who reported that IBS was consid-
ered or previously diagnosed by healthcare practitioners. 
A fifth of sbNET or pNET respondents (21%, 32/155) met 
the criteria for IBS with diarrhoea. In IBS with diarrhoea, 
pain can be a feature of symptoms, hence the higher rate 
of patients meeting the majority of the criteria. Impor-
tantly, respondents with red flag factors aged > 50 years or 
with weight loss > 4.5 kg reported that IBS was still con-
sidered. Over two thirds of sbNET patients (68%, 23/34) 
who were considered or diagnosed with IBS by healthcare 
practitioners were > 50 years of age at the start of their 
symptoms. Similarly, almost half of those considered to 
have or who were diagnosed with IBS had weight loss > 

4.5 kg (44%, 15/34) during the period of their symptoms. 
Table 3 illustrates that only a low percentage of patients 
with pNETs or sbNETs had symptoms that met the func-
tional diarrhoea criteria compared to the actual numbers 
who were given this as a provisional diagnosis. 

Accessing Healthcare Services and Diagnosis
The majority of respondents (80%) reported that they 

saw their GP with symptoms prior to their NET diagno-
sis. Respondents reported they saw their GP over a me-
dian period of 18 months and had a median of 5 interac-
tions. There was no marked difference in the median pe-
riod and number of interactions in primary care for 
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sbNET and pNET respondents. Over half of the respon-
dents (58%, 122/210) reported that they first interacted 
with secondary care from a GP referral to a local hospital 
clinic. Almost a third of respondents (31%, 66/210) re-
ported that their first secondary care interaction was via 
an unplanned emergency admission from A&E. Again, 

there was no marked difference in the routes that sbNET 
and pNET respondents first interacted with secondary 
care; 43% of pNET and sbNET respondents reported that 
they were investigated in gastroenterology clinics prior to 
diagnosis, with the remainder mainly investigated in sur-
gical or oncology clinics. Respondents reported that they 

Table 2. Initial diagnosis given to respondents following assessment in primary and secondary care

Potential cause Primary care, % Secondary care, %

pNETs sbNETs all NETs pNETs sbNETs all NETs

IBS 16 29 24 5 12 9
Dyspepsia 9 16 13 3 3 3
Depression 5 3 4 2 1 1
UTI 5 3 4 0 0 0
Constipation 3 5 4 2 1 1
Gall stones 8 12 10 3 5 4
Menopause 2 11 7 0 3 2
Chest infection 2 2 2 0 0 0
Kidney stones 5 3 4 3 1 2
Anaemia 5 5 5 2 0 1
Crohn disease 0 2 1 2 1 1
NET 0 2 1 20 22 21
Ulcerative colitis 5 4 4 0 1 1
Cancer 3 4 4 17 14 15
Doctor not sure 9 19 15 6 15 12
Respondent not sure 8 8 8 6 5 6
Other 22 25 24 23 23 23

Total n = 64 n = 99 n = 163 n = 64 n = 99 n = 163

NET, neuroendocrine tumour; pNETs, pancreatic NETs; sbNETs, small bowel NETs; IBS, irritable bowel 
syndrome; UTI, urinary tract infection. 

Table 3. The percentage of patients meeting the requirements for functional diarrhoea based on the Rome III 
criteria

Type Total,
n

Functional diarrhoea criteria, % IBS considered or diagnosed by 
healthcare practitioner

no yes total n % 

pNET 60 85 15 100 13 22
No pain 25 37 5 42 4 7
Pain 35 48 10 58 9 15

sbNET 95 76 24 100 34 36
No pain 15 12 4 16 3 3
Pain 80 64 20 84 31 33

Total 155 79 21 100 47 30
No pain 40 21 5 26 7 4
Pain 115 58 16 74 40 26

pNET, pancreatic neuroendocrine tumour; sbNET, small bowel NET; IBS, irritable bowel syndrome.
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were investigated in a clinic for a median period of 2.4 
months over a median of 2 occasions. There was no in-
formation collated on the referral pathways from primary 
care to secondary care. It is not clear whether there is an 
overlap in primary and secondary care management (me-
dian 18 and 2.4 months, respectively) given that respon-
dents reported being symptomatic for a longer period of 
time (median 30 months) than investigated. However, it 
is likely that symptomatic respondents delayed accessing 
healthcare for the first time for many months. However, 
it was not possible to quantify the overlap in primary and 
secondary care or the period of symptoms without inves-
tigation given the questionnaire design. Table 4 shows the 
interaction of patients with both their primary and sec-
ondary care providers prior to diagnosis. 

Discussion

The survey is one of the largest of NET patients explor-
ing symptoms and healthcare access. The majority of re-
spondents were sbNET and pNET patients who reported 
free-text symptoms that helped inform pre-diagnosis pat-
terns. sbNET respondents frequently reported pain, 
flushing, and diarrhoea while pNET respondents report-
ed pain, fatigue, and diarrhoea. There were 51 respon-
dents whose primary site was the lung; their data has not 
been analysed in this paper since we focused primarily on 
the gastrointestinal symptoms prior to diagnosis in gas-
troenteropancreatic NET patients. 

Over half of all respondents were aged > 50 years at the 
start of their symptoms with many reporting associated 
red flags of appetite and weight loss. The triad of age > 50 
years, weight loss > 4.5 kg, and pain reported by NET re-
spondents is inconsistent with functional diarrhoea and 

other benign conditions. Only a fraction (5%) of sbNET 
and pNET respondents met the symptom criteria for 
functional diarrhoea (C4) compared to a greater propor-
tion (30%) being labelled or continuing to be managed as 
IBS. A proportion of NET patients may have had overlap 
in their IBS and NET symptoms that masked an obvious 
change and reason for earlier reinvestigation or clinical 
assessment. However, many patients presented on mul-
tiple occasions to primary and secondary care due to per-
sistent symptomatology that should trigger the index of 
suspicion of alternative diagnoses to IBS. It is important 
that patients presenting with new symptoms, even if in-
sidious in onset, who are > 50 years of age are appropri-
ately investigated rather than giving a functional bowel 
disorder diagnosis given the increased risk of malignancy 
in this cohort.

This is the first survey to establish a median time to 
diagnosis of 36 months for sbNETs and 24 months for 
pNETs. A multi-year delay in diagnosis from onset of 
symptoms may be leading to a worse prognosis for pa-
tients. However, there are no data available to support 
this fact, though the delay in diagnosis and consequent 
high utilization of primary and secondary care resources 
due to undiagnosed persistent symptoms is likely to be 
costly for healthcare providers. Furthermore, a high pro-
portion of patients appear to have been diagnosed in an 
emergency setting. In other cancers it is known that pre-
sentation with malignancy via an acute admission is a 
negative prognostic indicator [9]. Awareness of this con-
dition and consideration of earlier use of cross-sectional 
imaging needs to occur to help with shorter time to diag-
nosis and possibly diagnosis at an earlier stage of disease. 

The survey did not ask for the duration of previous IBS 
diagnoses or if the reported NET symptoms differed from 
any pre-existing IBS symptoms. However, there still ap-

Table 4. The median number of attendances and time investigated in primary and secondary care prior to diag-
nosis being made

Site of NET Primary care Secondary care

n seen 
by GP,
%

times 
seen,
n

time
investigated,
months

n seen 
in clinic,
%

times seen
in clinic,
n

time
investigated,
months

Pancreas 52 73 5 (2–9.8) 18 (3.0–48.0) 50 50 3 (1–5) 3.0 (1.0–8.8)
Small bowel 86 86 5 (3–10) 24 (3.8–60) 85 62 2 (1–4) 3.0 (1.0–12)
All sites 257 80 5 (2.3–12) 18 (3–48) 246 58 2.0 (0–4.0) 2.4 (1.0–12)

Data for times seen and time investigated are presented as median (IQR). NET, neuroendocrine tumour.
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pears to be a clear disparity between a healthcare practi-
tioner’s labelling of IBS and the presence of clear exclu-
sion criteria for IBS with red flags like onset age and 
weight loss.

Since this study was performed the Rome criteria have 
recently been revised to the 4th iteration. Earlier versions 
of the Rome criteria were less clear in the subtyping of 
patients and just required the exclusion of organic disease 
with non-specific abdominal symptoms that were present 
for 3 months in the 6 months prior to diagnosis. The 
Rome II criteria had an unhelpful C5 unspecified func-
tional bowel disorder, the criteria for which were vague, 
and hence patients could have been given the diagnosis of 
IBS incorrectly. The C5 unspecified functional bowel dis-
order was based on the diagnostic criteria of bowel symp-
toms not attributable to an organic aetiology that do not 
meet the criteria for the previously defined categories and 
duration of these symptoms for at least 3 months with 
onset of symptoms for at least 6 months prior to diagno-
sis. Whilst this criterion is no longer part of the new Rome 
criteria it is possible that many primary and secondary 
care providers feel that once an endoscopy or colonos-
copy has been performed and is normal then the bowel 
symptoms can be attributed to this type of functional 
bowel disorder.

An additional limitation of the survey was through its 
distribution channels and open inclusion criteria, irre-
spective of the length of time since diagnosis. The survey 
was open to all historical patients but was predominantly 
accessed via the NPF digital promotional channels. This 
could result in survey respondents being a self-selecting 
informed and proactive cohort of NET patients. This may 
have led to respondents being more informed and opin-
ionated about their pre-diagnosis journey than a typical 
newly diagnosed NET patient. A degree of selection bias 
is suggested by the high percentage (26%) of respon- 
dents with sbNETs reporting flushing as a predominant 
symptom. 

The survey also explored access to healthcare services 
and diagnostic work up without validation from actual 
healthcare records, particularly around the duration of 
primary and secondary management prior to diagnosis. 
The effect of information asymmetry between patients 
and clinicians may limit the pre-diagnosis healthcare in-
sights, including those around IBS. Future studies may 
wish to consider limiting respondents to those newly di-
agnosed with linkage to data from healthcare records to 
reduce selection, recall, and reporting biases. Alternative-
ly, a prospective study reviewing newly diagnosed patient 
pathways would help reduce selection and recall bias. 

Patients with symptoms like diarrhoea and pain may 
be investigated with simple and accessible diagnostics, 
such as abdominal ultrasound, endoscopy, and blood 
testing, that may be falsely reassuring given the low sen-
sitivity for early NET disease. Cross-sectional modalities 
like CT may reveal earlier stage disease, particularly when 
used in patients who are 50 years old with new abdominal 
symptoms. Survey respondents often reported more than 
one symptom and a proportion had red flags like weight 
loss and loss of appetite. This indicates that NET patients 
may have an evolving range of symptoms and persistence 
or worsening in existing symptoms despite medical ther-
apy prescribed for alternative conditions.

Interestingly, 43% of respondents with sbNETs or 
pNETs were referred to secondary care under gastroen-
terology and, even within the secondary care system and 
access to the full range of diagnostics, the duration under 
investigation prior to diagnosis was reported to be 3 
months (median). This may be due to the fact that endo-
scopy, abdominal ultrasound, and standard blood tests 
would not normally identify the underlying tumour but 
are believed by healthcare practitioners to exclude the 
majority of concerning pathologies. The earlier use of CT 
in symptomatic patients aged > 50 years may lead to an 
earlier diagnosis in secondary care through the identifica-
tion of mesenteric disease or enhancing lesions in the 
pancreas or liver that suggest sbNETs, pNETs, or meta-
static disease, respectively.

In conclusion, this is the first survey to establish a me-
dian time to diagnosis of 36 months for sbNETs and 24 
months for pNETs. The most frequent incorrect initial 
diagnosis was IBS in patients with gastroenteropancre-
atic NETs, with respondents accessing healthcare services 
repeatedly with a broad range of persistent or evolving 
symptomatology. A significant number of these patients 
are > 50 years of age and, therefore, investigation of other 
pathology should be considered prior to making a diag-
nosis of IBS. Better awareness in primary care of alarm 
symptoms and the new Rome criteria for functional bow-
el disorders may lead to earlier referral to secondary care 
for investigation to exclude malignancy. Only 5% of re-
spondents met the Rome criteria for functional diarrhoea 
(C4). An increased level of suspicion in primary care for 
malignancy in patients with persistent symptoms or red 
flags may lead to an earlier referral to secondary care can-
cer services, which may lead to an earlier diagnosis and 
improved quality of life and clinical outcomes.
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