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Abstract
Purpose European Patient Advocacy Groups (ePAGs) within the Endo-ERN identified a lack of knowledge about quality of
care (QoC) of patients with multiple endocrine neoplasia (MEN). The aim of this study was to identify inequalities in care
and to encourage improvements.
Methods The European MEN Alliance (EMENA) developed and conducted a survey, using the European Commissions’
EUSurvey platform. Patient groups and healthcare professionals (HCPs) distributed the survey.
Results A total of 288 participants completed the survey (MEN1 n= 203, MEN2 n= 67, MEN3 n= 18) from 18 European
countries. The majority of respondents were recruited via patient groups (58%), aged between 41 and 60 years (53%) and
were female (67%). All participants reported having been diagnosed on average 5.58 years (95%-CI: 4.45–6.60) after first
symptoms occurred. This timeframe was lower in the group with MEN2 (2.97 years, 95%-CI: 1.37–4.57). Most of the
participants (67%) received their diagnosis by a positive gene test after presenting with one or more MEN-related tumours.
Overall QoC was rated as either “good” (43%) or “excellent” (36%).
Conclusion The results of this unique Europe-wide, patient-driven survey on QoC of patients with MEN show that ratings
for overall QoC were lower than ratings for different aspects of care. This may be because of the complex nature of care for
genetic syndromes. Furthermore, patients who connect with patient groups may be deemed “expert patients” whose answers
are not representative of the overall MEN patient community. We hope that Endo-ERN can support further education and
training for HCPs based on these results.
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Introduction

Multiple endocrine neoplasia (MEN) syndromes cause a
genetic predisposition in a person to develop tumours
involving at least two endocrine glands. Until now, four
types of MEN disorders have been identified, called
MEN1, MEN2 (formerly MEN2a), MEN3 (formerly
MEN2b) and MEN4 (also known as MENX). Each syn-
drome is characterised by the occurrence of different
tumours over time. Parathyroid, pituitary and pancreatic
islet cell tumours regularly occur in MEN1. Parathyroid
hyperplasia, medullary thyroid carcinoma (MTC) and
pheochromocytoma are specific for MEN2. MTC, pheo-
chromocytoma and a Marfanoid appearance in MEN3.
MEN4 is characterized with parathyroid and anterior
pituitary tumours in connection with tumours of the kid-
neys, adrenals and the reproductive system. All MEN
syndromes are inherited as autosomal dominant disorders
[1–12]. MEN1 is the result of a gene mutation on chro-
mosome 11q13 of the “Menin” gene, while MEN2 is
characterized by a failure of the “rearranged during
transfection” (RET) gene [13–15]. Most of the studies
published so far focus on genetics [2, 3, 16–19], screening
and diagnostics [20, 21] or therapeutic aspects
[4, 5, 22, 23]. A few studies report on quality of life
[22, 24–30] but there have been no studies so far on
quality of care (QoC) in MEN patients. However, patients
and patient groups are interested in QoC and equality of
care throughout Europe. Patient-oriented research is
important and currently on the rise [31–33]. So far, there
is no concrete, verifiable evidence of their benefit [34].
Nevertheless, patient-driven research, particularly in rare
diseases, can contribute to faster research because of the
“unique motivations and research approach[es]” [35] of
patient groups.

The establishment of the European Reference Networks
(ERNs) for Rare Diseases, including the European Refer-
ence Network on Rare Endocrine Conditions (Endo-ERN)
in 2017, was intended to improve the care of rare disease
patients living in the European Union. This requires an
assessment of the current status, the needs and the differ-
ences in the care of patients with MEN syndromes that goes
beyond anecdotal description. For example, which compo-
nents of care are successful in one country and could
improve care in another country? In the MTG 4 (main
thematic group “Genetic Endocrine Tumour Syndromes”)
of the Endo-ERN, country-specific differences in care have
been identified, for example, in the development of
guidelines.

The objective of our project was to perform a first
investigation of patient-reported perceived QoC in MEN
syndromes in Europe through a patients for patients
research approach.

Materials and methods

In a participatory process, members (mostly patient advocates)
of the multinational umbrella group, European Multiple
Endocrine Neoplasia Alliance (EMENA), developed an online
questionnaire to gather patient-reported aspects on perceived
QoC. This unique questionnaire contained 29 questions in
sections about sociodemographics, participants’ disease
experience, access and use of healthcare services, trust,
adherence, decision-making and satisfaction with care in
general. The questionnaire was designed by patients for
patients. Afterwards, we performed paper-based and online
pre-tests regarding the feasibility of the survey. Volunteer
native speakers of several patient groups translated our final
English draft into French, Spanish, Italian, Dutch and German
languages. We chose this approach to harness the familiarity
of these individuals with the specific medical terminology in
their language. We implemented the final version of the survey
on the European Commissions’ EUSurvey platform [36].
Distribution of the survey was done through EMENA national
member groups in the UK, Belgium, The Netherlands, Italy
and Germany and affiliated groups in France, as well as
through Endo-ERN European Patient Advocacy Groups and
other rare diseases associations in all EU-28 countries, mostly
via mailing lists, social media or other online channels. We
conducted the survey between March and May 2018.
Informed consent was obtained by every participant in
advance by actively agreeing on the terms of the survey. In
case of patients younger than 18 years, we encouraged the
legal guardians to complete the survey on their behalf. The
survey was conducted anonymously. We did not collect any
data that would allow us to identify any individual participant.
If there were fewer than five participants from one country, we
did not consider these cases individually for further analysis
but have grouped them under “other countries”.

Variables used for analyses

The variables considered for our analyses can be found in
Table 1.

Data management and analyses

We extracted and downloaded data from the EUSurvey
platform and performed data cleaning afterwards. We
checked our data for plausibility by using the “unusual
cases” function in SPSS and completed further checks on
consistency of the data. Information on the timespan from
symptoms to diagnosis was limited to 40 years, resulting in
three implausible values (50/100/100 years) which were set
to missing as no clarification was possible due to anon-
ymization. No further exclusions or corrections had to be
made. Statistical analyses were undertaken using SAS 9.0
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(SAS Institute, Cary NC, USA) and SPSS 25 (IBM,
Armonk NY, USA). We computed point and interval esti-
mates with respective confidence intervals, where appro-
priate. We did not perform any formal hypothesis testing
due to the nature of our survey.

Results

Characteristics of the study population

A total of 288 participants completed the survey (MEN1
n= 203, MEN2a n= 67, MEN2b/3 n= 18) from 18 Eur-
opean countries (36% UK, 19% Italy, 16% The Nether-
lands, 12% Germany, 7% France, 10% other). The majority
of respondents were female (67%) and knew about the
survey via patient groups (58%). Participants were aged
between 0 and 70+ years old and the majority (53%) were
aged 41–60 years. There were no differences by gender
regarding age. More characteristics by type of MEN dis-
order are shown in Table 2.

Diagnoses of MEN

All participants reported to have been diagnosed on average
5.4 years (95%-CI: 4.5–6.6) after first symptoms occurred.

This mean timespan was shorter in the group with MEN2
(2.9 years, 95%-CI: 1.4–4.6), more details are shown in
Table 3. There was also a shorter mean timespan among
participants with a previous positive family history and a
therefore performed gene test: 3.1 years (95%-CI: 1.6–4.6)
vs. 6.1 years (4.9–7.3). Most of the participants (67%) were
diagnosed by a positive gene test after presenting with one
or more MEN-related tumour. More women than men
(68%) were among all participants affected by MEN dis-
orders (56% in MEN3 patients).

Perception of QoC

Participants were mainly treated by an endocrinologist
(77%) in a specialist reference centre (65%). Only 42%
reported having access to a specialist endocrine nurse. This
percentage differed widely between European countries, see
Table 4. Most participants reported having just the right
amount of time to talk to their doctor about their MEN care
(73%), felt listened to (85%) and felt involved in decisions
about their care (81%). The majority believed that their
medical team was well informed about MEN (84%) and
trusted their medical team (85%). Regional differences are
shown in Table 4. Overall QoC was rated as either “good”
(43%) or “excellent” (36%). Results for MEN1 differed
slightly from those for MEN2 or MEN3 (“excellent” 25%

Table 1 Variables of the survey considered for analyses

Variable Characteristics

Country of residence Name of country (all EU-28 countries were available to select)

Gender Male, female, prefer not to answer, no answer

Type of MEN 1, 2a, 2b, 4, no answer

Age in eight groups 0–9, 10–18, 19–30, 31–40, 41–50, 51–60, 61–70, 70+, no answer

Year of diagnosis 1900–2017

Diagnosis of MEN Based on a gene test because a family member was diagnosed with MEN, but I have not had
any symptoms or MEN-related endocrine tumours yet / I have had MEN-related endocrine
tumours and a positive gene test with genetic mutation / I have had MEN-related endocrine
tumours and a negative gene test without genetic mutation / I have had MEN-related
endocrine tumours but have not had a gene test/no answer

Timespan from first MEN-related symptoms
until diagnosis

Years

Healthcare professional (HCP) in charge of
MEN care

Family doctor (GP), endocrinologist, oncologist, surgeon, gastroenterologist,
neuroendocrinologist, geneticist, psychiatrist/psychologist, cardiologist, neurologist,
pharmacologist, respiratory physician, other, “I don’t know”

Level of healthcare provider Primary physician/family doctor, district/regional hospital, specialist reference centre

Access to a specialist endocrine nurse Yes, no, don’t know

Rating of overall care Very poor, poor, average, good, excellent (5-point Likert scale)

Amount of time with HCP to discuss MEN-
related care

More than enough, right amount, not the time I need

The feeling of
◦Being listened to by HCPs
◦Being involved in decisions made by HCPs
◦Having a knowledgeable medical team
◦Being able to trust the medical team

I strongly agree, I agree, neither agree nor disagree, I disagree, I strongly disagree (5-point
Likert scale)
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vs. 40 and 44%, respectively; “good” 46% vs. 30 and 50%,
respectively). Further reported quality indicators are shown
in Table 4.

Discussion

To our knowledge, this is the first study about QoC aspects
in MEN syndromes in Europe. We present findings of an
online survey among 288 participants from 18 different
European countries who were recruited via patient groups
all over Europe using different methods. We developed and
translated our survey among our multinational umbrella
patient group. Even though our questionnaire has not been
validated, we believe that our approach to analyse the QoC
of MEN patients is a valuable first step in bringing about
improvements in care for MEN patients.

In line with previous findings [37, 38], more women than
men engage with patient advocacy groups and actively take
part in surveys, so more females than males are represented
in our survey.

The lower timespan from first symptoms to diagnosis in
MEN2 patients (3 years) vs. MEN1 patients (6 years) might
be a result of completely different courses of the diseases
and diagnostic approaches, respectively: in MEN2, a thyr-
oid screening usually reveals nodules that are quickly
identified as cold nodules using a scintigram. Because this
is a tumour disease, these patients are assessed much more
thoroughly and this might lead to an earlier diagnosis of

MEN2 [5, 26]. On the other hand, the clinical picture of
MEN1 is much more varied, and at the beginning of the
disease, before the exact diagnosis is made, it points to
many more different clinical pictures [2]. The lower time-
span from first symptoms to diagnosis in patients with a
positive family history (3 vs. 6 years) can certainly be
explained in part by genetic testing. We were not able to
determine why it still takes an average of 3 years until a
diagnosis is made in this group.

The trend for lower ratings regarding the overall QoC by
participants with MEN1 might be connected to a perceived
longer “diagnostic odyssey” in MEN1. Patients need to
consult many different healthcare specialists (internists,
endocrinologists, oncologists, gastroenterologists) up to
their diagnosis. These ratings could further be related to the
fact that patients do not feel they are taken seriously enough
during this “odyssey”.

Access to a specialist endocrine nurse varies widely
between different countries, most probably due to different
health systems. Specialist endocrine nurses are an important
link between doctors and patients to support patients along
their complex path through medical care not only medically
but also emotionally and psychologically [39]. As there is
no evidence on availability of endocrine nurses in Europe or
a comparison between EU member states, it is speculative
to discuss those differences. However, specialist nurses are,
in general, considered to contribute to a higher patient
satisfaction [40].

Unfortunately, contrary to our expectations, the response
rate from Spain and Portugal was low, although local
patient representatives were highly committed to promote
our survey. No citizens of eastern European countries par-
ticipated in our survey, as the patient organizations are rare
or non-existent and language barriers are still a major
challenge. Therefore, we already see this under-
representation as a further indication of the inequality in the
care of MEN patients across Europe. We hope that with the
increasing establishment and expansion of Endo-ERN,
cooperation with the patients there can be established.

Uniqueness of our project

This research project was planned and conducted in a par-
ticipatory process driven by patients, supported by doctors

Table 2 Characteristics of the
study population by type of
MEN syndrome

MEN1 MEN2 MEN3 Total

n 203 (69%
female)

67 (67% female) 18 (56% female) 288 (68%
female)

Most frequent age group 41–50 years 51–60 years 19–40 years 41–50 years

Mean timespan from first
symptoms to diagnosis, mean
± std. (range)

6.2 ± 9.0 (0–38) 3.0 ± 6.5 (0–34) 5.1 ± 8.3 (0–17) 5.4 ± 8.4 (0–38)

Table 3 Timespan (mean and standard deviation) from first symptoms
to diagnosis by country, and n for all answers shown per country,
respectively (only countries with five or more participants)

Country Timespan (years) n

Belgium 5.7 ± 12.7 7

France 6.7 ± 10.2 19

Germany 7.0 ± 9.2 33

Italy 6.1 ± 9.3 56

The Netherlands 4.7 ± 8.0 46

Spain 3.8 ± 3.0 5

UK 4.8 ± 7.6 103

All 5.4 ± 8.4 285
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and scientists from several European countries. Our colla-
borative project of patient groups across Europe on a rare
disease topic seems to be exclusive so far as research was
conducted from patients about patients for patients.

Conclusion

This project shows that MEN patients in Europe generally
consider the quality of their care to be of a high standard.
Depending on the type of endocrine disorder, differences in
the perception of QoC could be taken into account when
updating medical guidelines. However, qualitative research
might be necessary to investigate further aspects regarding the
patients’, their relatives’ and healthcare professionals’ per-
spectives on this matter. Our pan-European project might
encourage clinicians and scientists across Europe to further
intensify their cooperation in research on MEN. The setting up
of the European Registries for Rare Endocrine Conditions
project within the Endo-ERN is an important first step. As
these tumour syndromes are rare, there are always only a few
patients per country or study centre. It is important to take
advantage of the opportunities offered by cross-border coop-
eration. In particular, the establishment and integration of the
Endo-ERN network structure into the respective national
healthcare systems might lead to improvements in the care of
MEN patients and also to a harmonization of the QoC on a
common wider European level.

Data availability

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