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have changed over time. The organization of KDT services, the availability of
multidisciplinary teams, resources and support for patients and families still vary
widely around the world. Thisdiversityisreflected by alack of consistencyinreported
outcomes, optimization of using KDT and KDT compliance. To highlight the unmet
needs for KDT services, the ERN EpiCARE Ketogenic Dietary Therapy Special
Interest Group (KDT SIG) conducted an online survey on KDT implementation
and utilization, addressing the following topics: Use and completeness of guidelines
and protocols; assessment of compliance and outcome parameters, sustainability
and inclusivity in daily life. Consistently reported unmet needs included the lack
of psychological support and resources to measure and improve adherence to KDT,
the lack of inclusion strategies, and shared guidelines and protocols adapting to
specific needs. Future interventions should focus primarily on educational and
informative measures together with creation of shared protocols for complex care.
Plain Language Summary: This study provides the results of a survey compiled
by clinicians and patients representatives belonging to ERN Epicare, designed
to unravel unmet needs from both patients' and healthcare practitioners'
perspectives during ketogenic dietary therapies (KDT) provision. Importantly,
results show the need to create new shared protocols and guidelines meant for
KDT use in complex care situations and to develop future strategies initiatives to
support patients improving their social inclusivity.
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1 | INTRODUCTION

Knowledge about ketogenic dietary therapies (KDTs) has grown
rapidly over the past few decades, accompanied by an overabun-
dance of publications that sometimes makes it difficult to iden-
tify the major milestones reached in the field. However, clinical
practice regarding the implementation of KDTs has changed
over time. Clinical experts in KDT from multiple centers and
countries around the world have recently updated their recom-
mendations to standardize clinical practice.! Several questions
remain unresolved, such as the use of KDT in emergencies, the
management of concomitant therapies, long-term compliance
and tolerability, and the transition process. Furthermore, KDT
services and availability of multidisciplinary teams, timing of
KDT proposal, resources and support for patients and families,
and the economic burden of KDT still vary worldwide. There
is still a lack of consistency in reported outcomes, definitions,
and assessments in both clinical and research settings.” The
effects of KDTs on other areas than the main symptoms, such
as non-seizure related outcomes, are not regularly assessed.
Furthermore, as is often the case, the outcomes traditionally
used in research do not adequately reflect clinical measure-
ments and parental priority outcomes. Recent research by
Carroll et al., published in collaboration with the CORE- KDT
study group, offers a possible solution, as they have defined a
core outcome set that should be measured and reported in all
studies, with the goal of facilitating the creation of more homo-
geneous data-sets and of obtaining comparable evidence.”

Currently, research on KDT is expanding in various
directions, from the connection between the gut micro-
biome and its effect on seizure threshold and the iden-
tification of new molecular targets to its application in
neurological diseases other than epilepsy. In this scenario,
clinicians and researchers should consider practical issues
to improve KDT administration and outcome assessment.
Therefore, with the present survey, the Ketogenic Dietary
Therapy Special Interest Group (KDT SIG) within the
European Reference Network (ERN) on rare and complex
epilepsies (EpiCARE) aimed to highlight the unmet needs
for KDT services in the ERN EpiCARE Centers in order to
prioritize interventions.

2 | METHODS

21 | Study design

Child and adult neurologists, dietitians, and patient
advocate being full members of the ERN EpiCARE
network, were invited to participate in an online survey
to provide their views on health care and unmet needs
of patients and families in KDT implementation and
KDT use. This study included human participants and

Key points

« Both in research and clinical setting practical
issues to improve KDT administration and
outcome evaluation should be searched.

« The ERN EpiCARE dietary therapy study
group designed a survey to unravel the unmet
needs in the KDT services belonging to ERN
EpiCARE Centers.

« Lack of educational and supportive strategies
to facilitate inclusivity and independence, and
shared guidelines and protocols adapting to
special situations and complex care processes
has been outlined.

was approved by the Ethics Committee of Pavia (P-
20200099763). The participants gave informed consent
to take part in the study.

2.2 | Survey instrument
Members of the KDT SIG of the ERN-EpiCARE identified
areas of interest and unmet needs in ketogenic dietary ser-
vices through online meetings and group discussions, and
developed a questionnaire for distribution to health care
professionals (HCPs) participating in the network in order
to represent both the clinicians' and the patients’ advocates
perspective. The survey was distributed via Google Modules
from June 2023 to July 2023. The survey invitation was sent
to all the ERN EpiCARE Centers providing a KDT service,
namely 23. The survey was divided in three sections: (1)
General information (experience of the center in KDT deliv-
ery and research; composition of the Keto-team; organization
of the KDT service); (2) Multiple choice questions; (3) Open
questions. The topics addressed in the multiple choice sec-
tion were the following: use and completeness of guidelines
and protocols (degree of adherence to available guidelines;
coverage of emergencies and specific needs e.g. KDT during
surgery by available protocols); compliance and outcome as-
sessment (compliance measurement, secondary outcome as-
sessment), sustainability and inclusivity in daily life (KDTSs'
costs; educational and psychological support, travel).
Descriptive statistics were calculated for each variable.

3 | RESULTS

In total, 21 clinicians (19 neurologists; 2 dietitians) from
15/23 different ERN EpiCARE centers (see Figure 1)
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Center K positi Transition program Telemedicine
@ Medical University of Vienna, 1 child neurologist;
Vienna, 2 dietitian; v
Austria 1 psychologist;
2 nurses
University Hospital Centre 3 child neurologist;
Sestre Milosrdnice, 1 dietitian;
Croatia 1 psychologist; v X
4 nurses;
3
@  University Hospital of Lyon, 7 child neurologist;
Lyon, 2 dietitian
France
. University Hospital of Bonn, 2 child neurologist;
Bonn, 2 dietitian; v
Germany 5 adult neurologist
@ 1RCCS Institute of Neurological | 2 child neurologist;
Sciences of Bologna, 4 dietitian;
Bologna, 2 pediatrician;
Italy 2 adult neurologist
IRCCS National Neurological 3 child neurologist;
Institute Fondazione Mondino, | 4 dietitician;
Pavia, 1 psychologist;
Italy 1 nurse; v
1 adult neurologist;
i Nheh
Hospital of the Lithuanian 1 adult neurologist;
University of Health Sciences, 4 dietitician;
Kaunas, 1 psychologist; X v
Lithuania 1 nurse;
1 endocrinologist
Children's Memorial 3 child neurologist;
Health Institute, 2 dietiticians ;
Warsaw, 1 psychologist;
Poland 2 nurses; v
1 adult neurologist;
1 endocrinologist;
5 o
Centro Hospitalar e 3 child neurologist;
Universitario de Coimbra, 1 dietitician;
Coimbra, 1 psychologist; v v
Portugal 1 nurse;
1 adult neurologist;
5 -
Hospital de Santa Maria, 4 child neurologists;
Lisbon, 2 dietiticians ;
Portugal 2 nurses; v v
3 adult neurologists
Centro Hospitalar do Porto, T adult neurologist;
Porto, 2 dietiticians, v v
Portugal 1nurse
Ljubljana University 10 child neurologists;
Medical Centre, 4 dietiticians;
Ljubljana, 8 nurses;
Slovenia 4 psychologists; v
2 pediatricians;
B i
® Hospital Del Mar 1 child neurologist;
Parc de Salut Mar 2 dietiticians;
Barcelona, 1 adult neurologist; v x
Spain 1 endocrinologist
Queen Elizabeth
University Hospital, 1 child neurologist;
London 1 dietitician X v
United Kingdom
O Sahlgrenska University 2 child neurologists;
Hospital, 2 dietiticians;
Gothenburg 2 nurses; v
Sweden 2 adult neurologists

FIGURE 1 Centers participating in the survey, their keto-team composition, and their availability of transition program and/or

telemedicine.

responded to the survey. General information about the
participants is displayed in Table S1.

3.2 | Useand completeness of
guidelines and protocols

International guidelines are used in only 38% of centers;
28.5% of respondents reported using internal/institutional
guidelines; the remainder used a combination of national
and institutional guidelines. The capacity to consider KDT
according to international guidelines, namely after failure
of 2 antiseizure medications (ASMs), corresponds to 43%
of centers. Specific protocols for emergencies in KDT ac-
cording to institutional or national protocols are available
in 53% of centers.

A large percentage of centers offer telemedicine for fol-
low-up visits (83%), with 11% of these following a specific
protocol. In 50% of cases, an active transition program is
available for KDT youth.

3.3 | Compliance and outcome assessment
A response time of just a few days response system to pa-
tient inquiries is guaranteed in 100% of cases. Adherence
and compliance is assessed through structured interviews
(58%) or dietary intake assessment (53%). 21% of respond-
ents acknowledge the lack of a reliable method to measure
compliance. Only 44% of respondents report that assess-
ment of secondary outcomes is performed systematically
in clinical practice.

3.4 | Sustainability and inclusivity in
daily life

The great majority of respondents (84%) affirm that exams
and evaluations costs are entirely covered by the state
health care system. The 28% of respondents declare that
there are special educational programs for inclusion at
school and work, 50% consider this an urgent problem
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that needs to be solved. The same magnitude of response
distribution applies to travel and meal solutions for
patients eating out while on KDT.

3.5 | Open questions

Unmet needs from a family identified by the respondents
included inadequate knowledge of KDT management
and care in nursing homes; meal management in general,
for example at school; availability of a direct interface for
support from dietitians support, and a lack of transition
services.

According to respondents, reported unmet needs from
the patient perspective included dietary restrictions in
general, reimbursement of all dietary products, and lack
of social support.

The unmet needs for KDT services included the lack
of availability of transition and adult services, the lack of
dedicated staff, and the lack of psychological support in
parallel with therapeutic care and clinical follow-up.

In addition, respondents identified the availability of
international protocols on complications/emergencies
and specific needs, training programs for nurses, and sci-
entific webinars on KDTs as additional unmet needs.

4 | DISCUSSION

The present survey focused on the current unmet needs in
KDT services of the ERN EpiCARE Network and aimed to
identify future directions to improve the care process. In the
era of continuous evolution of KDT implementation, physi-
cians must ask themselves how to advocate for efficient KDT
services. Considering the responses, the main shortcomings
identified are related to the lack of shared guidelines and
protocols that adapt to specific and complex situations and
needs (e.g. surgery, medical emergency excetera). In addi-
tion, there was a lack of educational and supportive studies
to promote inclusivity and independence among adolescents
and adults, the availability of psychological support and
transition programs was inadequate, and there was a lack of
tools to measure compliance and secondary outcomes.

It is currently an established principle that when treat-
ing complex and rare epilepsies, for which KDT is a reliable
therapeutic option, patient centered outcomes must be
considered in order to strengthen treatment adherence and
effectiveness. Therefore, major efforts, already reported by
some research groups, should be made to use patient cen-
tered outcome sets and reliable assessment tools to design
new studies and obtain comparable multi-center data col-
lection. In this direction, family associations are crucial to
better understand the needs and wellbeing of patients.

A targeted and individual approach to the patient is es-
sential. The ILAE Task Force has drafted evidence-based
clinical recommendations on psychological treatments for
people with epilepsy, particularly on psychological screening
and psychoeducational interventions in the care of patients
with epilepsy."® In line with this statement, specific psycho-
educational program aimed at implementing knowledge
and education about the disease and challenges in adhering
to KDT were carried out with good results,'* actively involv-
ing different figures of the Keto-team. To raise awareness of
psychoeducational benefits and possibilities, dedicated ses-
sions during conferences on KDTs could be very useful. As
indicated by the survey, it is also important to ensure patient
support to promote autonomy when implementing KDT. In
parallel, information material for school and work environ-
ments to improve adaptability and inclusion should deserve
more attention even at the level of roundtables of scientific
societies, to inform teachers and operators about the special
diet and to adapt the menu tacking the possibilities of local
gastronomy into account. Although not available everywhere,
a multidisciplinary Keto-team is an important requirement
to meet all of the patient’s and provide a holistic clinical and
psychological approach. Respondents stated that, in addition
to the core figures of epileptologist and dietitian, in the major-
ity of cases, a nurse, a psychologist, an endocrinologist, and a
pediatrician/internist were part of the keto-team (57%). This
information is relevant because caring for patients on KDT
actually means meeting care needs that go beyond epileptic
and nutritional aspects. As highlighted in the survey, given
the diverse needs of the patients on KDT, it is critical to en-
sure prompt response to requests and issues to enable optimal
and consistent adherence and thus compliance. Therefore,
the use of telemedicine, rapid response and the availability of
expert and dedicated staff, as survey results show, has already
been partially implemented in many centers, and certainly
contributes substantially to improving the patient interface.

With regard to assessing compliance evaluation, a rel-
atively small percentage of respondents (21%) stated that
caregivers' accounts and standardized interviews are not
sufficient to assess this issue effectively. We assume that
compliance assessment is important not only to correctly
interpret the outcome of the intervention, but also to
better address the overall clinical approach and that this
point should therefore not be underestimated. In this di-
rection, Ketocheck is a questionnaire that was developed
for the practical non-invasive measurement of therapy ad-
herence,’ and can be used at regular intervals periodically
after specific interventions to monitor therapy adherence.
Over the years, there has been an increase in commercially
available ready-to-eat ketogenic products, but reimburse-
ment of these products and disposals for blood glucose and
ketones test varies by healthcare system. It would be help-
ful to inquire about the coverage for ketogenic products as
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“food for special medical purpose” and how this impacts
adherence in different countries to ensure comprehensive
and accessible care for individuals on KDTs.Guidelines
and shared protocols are very important at national and
international levels and, in addition to the recently up-
dated international recommendations,' we have other
national guidelines*™® with specific recommendations for
etiology,9’10 age,11 and diet administration.'? Nevertheless,
guidelines for ‘specific needs’ are still lacking, and as ke-
togenic dietary therapies are spreading, scenarios such as
KDT management in the emergency room, during surgery,
and during pregnancy are common and highly relevant.
Together with closing this gap, it is our duty to dissemi-
nate the knowledge of KDT management at multiple lev-
els, with the support of International referral societies such
as the ILAE (International League Against Epilepsy), the
more recent INKS (International Neurological Ketogenic
Society), or other networks such as ERN-EpiCARE.

Many educational initiatives and webinar libraries
including KDT as a topic are already underway, but are
aimed almost exclusively at epileptologists. The dissem-
ination of KDT knowledge should indeed involve other
professionals and therefore be aimed at nurses, general
practitioners, dietitians, and patients. Finally, when it
comes to rare diseases, the issue of transition to adult care
is increasingly coming to the fore. Thus, specific transition
models, where available, should be shared, networking en-
couraged and staff dedicated to transition identified within
KDT services. A limitation of this survey is incomplete
participation of all ERN EpiCARE centers, which could
be interpreted as not fully representative for KDT services
at European level. However, we believe that initiatives for
research, clinical and educational purposes, initiatives
should come from recognized societies/organizations with
the aim of achieving widespread dissemination.

5 | CONCLUSIONS

The results of this survey, which was distributed among
all ERN EpiCARE centers offering KDT services, reveal
several unmet needs that deserve attention.

In particular, educational interventions and initiatives
on spreading the knowledge about KDT should be en-
couraged, as well as the creation of shared protocols for to
specific medical situations and needs that patients under-
going KDT may face in the future.
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