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Abstract: Increasing the pace of informatization progress, the emergence of modern gadgets and
their functionality and accessibility contribute to a significant and rapid growth in the number of
users of health applications, which broadens opportunities for the promotion of mobile healthcare
technologies. Recent achievements in computer science led to its accessibility and higher user inter-
est, serving as an incentive for the development of mobile healthcare and the rapid expansion of its
capabilities to provide medical services, including neurological patients. Global trends that are
aimed at the creation of mobile medicine, indicate the relevance of the software products designed
to assist patients with epilepsy. The authors have developed a unique algorithm and created a pro-
gram for conducting post-marketing studies of antiepileptic drugs.
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medical healthcare technologies.

Introduction

The leading trend in the development of modern healthcare is the establishment of
a value-oriented model of medical care. According to this model, the evaluation of the
effectiveness of the healthcare system and its financing is based on the success obtained
by enhancing patients' standard of living and by leveling up the satisfaction of their needs
[1].

The transition to a personalized value-oriented model of medical care could become
achievable solely based on the new information technology’s introduction, corresponding
to the new technological order.

There are currently core premises for the development of e-health in Russia. A Uni-
fied Medical Information and Analytical System (EMIAS) has been developed and is being
implemented to improve the quality and accessibility of medical care in public health in-
stitutions. [2,3].

Along with personal computers, a variety of mobile gadgets is widely used daily:
recorders, smartphones, tablets, smartwatches, and smart bands. Applications for these
devices are wide in range and are actively used for blood pressure, blood glucose, eating
behavior, physical activity, heart rate measurement, audiometry, tracking sleep rhythms,
pulse oximetry checkups. [4,5].
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The most crucial application of mobile medicine achievements is to control the effec-
tiveness and safety of pharmacotherapy and constant monitoring of the patients ‘with
chronic disease quality of life, epilepsy in particular [6].

Numerous medical and social studies among patients and medical professionals con-
ducted in the USA, Australia, China prove that the use of applications has the greatest
potential in the development of mobile medicine. In terms of providing a system for mon-
itoring the condition and accompanying treatment for patients with epilepsy, their use is
efficient [7,8,9].

Several articles note the great medical and social significance of mobile medicine
tools usage for people suffering from seizures and their equivalents [10]. The utilization of
special programs for gadgets is recommended for monitoring the condition of patients,
clarifying the nature and frequency of seizures, accompanying pharmacotherapy with an-
tiepileptic drugs, compliance, and daily routine [11,12,13].

Epilepsy is a widespread, socially significant disease, therefore the development and
implementation of new mobile devices, information systems and software to accompany
patients suffering from epilepsy is a promising direction for the development of digital
medicine [14,15].

Objective

Based on the reports from available sources, to conduct comprehensive data analysis
on disposable technologies, devices, and mobile applications to accompany patients with
epilepsy, to improve methodological approaches to the selection of pharmacotherapy, clin-
ical trials, control of efficacy, and safety.

Research objectives:

1. Based on data from available information sources, conduct a critical analysis of
existing mobile applications located on popular smartphone platforms to assist patients
with epilepsy;

2. To assess the prospects for the development of domestic software products for
evaluating the effectiveness and safety of pharmacotherapy of PEP and the possibilities of
their implementation in domestic healthcare.

3. Based on the work carried out, propose up-to-date software for improving meth-
odological approaches to the issues of conducting clinical trials, and monitoring the effec-
tiveness and safety of antiepileptic pharmacotherapy.

Materials and Methods

Search for information in available electronic resources on the research of interna-
tional experience using methods for evaluating the effectiveness and safety of anticonvul-
sants and information systems to accompany patients with epilepsy by keywords: epi-
lepsy, antiepileptic drugs, information systems, neural networks, electronic (mobile) med-
icine, programs, and mobile healthcare applications.

A targeted survey of respondents using the capabilities of the survey services of
YANDEX LLC, Viber, and WhatsApp programs to identify their interest in introducing
mobile applications to accompany patients.

Research materials:

It should be noted that by entering a keyword query, more than 37.5 thousand articles
and messages are issued in 2023. This is a sure indicator of global interest in neural net-
works and problems of electronic (mobile) healthcare (mHealth). Most of the found pub-
lications devoted to this problem are foreign, while the number of domestic publications
on the issue is quite limited.

The concept of electronic (mobile) medicine (mHealth) opens up modern healthcare
as the opportunity to use the Internet, stationary and mobile devices, sensors fixed directly
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on the patient, combined with specialized medical applications for obtaining, analyzing
and storing information.

We have not found any specialized domestic information systems, gadgets, or soft-
ware for monitoring the effectiveness, safety, and conducting clinical trials in anticonvul-
sant therapy and accompanying patients with epilepsy.

Results

Analysis of Existing Mobile Applications for Smartphones

Since the most popular smartphone platforms are iOS and Android, the analysis of
existing applications for patients with epilepsy was carried out in parallel on two
smartphones with support for different operating systems.

When entering a query in English on two platforms, we found four applications for
accompanying patients with epilepsy: Epilepsy Journal, Seizure Tracker, Helpilepsy, Sei-
zure First Aide.

We conducted a comparative analysis of the applications presented on two different
platforms, the presence of advertising, according to the following criteria: the presence of
the Russian language, the ability to quickly report the development of an attack, the ability
to send a report to a doctor, accessibility (paid or free for users), additional features.

The «Epilepsy Journal» application: when a patient has an attack and presses the but-
ton, the timer automatically turns on and the date and time of its start are set. There is a
button for emergency medical care, the application will automatically give recommenda-
tions on taking medications and record the time of their intake.

The application provides a graphical analysis of the frequency of seizures for a cer-
tain period of time, it is possible to record the names of medications taken, their dosages,
setting reminders about their use and the need to visit a doctor.

The use of this application for conducting clinical trials is possible as an additional
method to illustrate the material obtained since it is not able to give an objective idea of
the clinical and clinical-economic evaluation of the drug during the examination.

«Seizure Tracker» is an application with rather limited functionality. A distinctive
feature of this application is the ability to record an attack and synchronize it with the
user's account in social networks and messengers.

The main focus is on recording video and marking the time of the beginning and the
end of the attack. The video can be attached to the app's website account and promptly
sent to the doctor. It is possible to supplement the message with personal comments. Only
English-language versions are presented. Due to the limited capabilities of this applica-
tion, its use in clinical trials is impractical.

The «Helpilepsy» application is distinguished by a variety of functionality. There is
no button for emergency during an attack in the interface, but there is a possibility of
audio and video recording of the attack. Adding information about an attack, the time of
the seizure occurrence is recorded manually. The interface provides the choice of the sei-
zure types, the time of their habitual duration, gives an idea of the triggers that contribute
to the occurrence of seizures and the reactions that took place after the attack. Indicates
the place of the patient's present stay.

The application positions itself as a diary, where you can add data on state changes
and features the course of seizures, the state after their completion. A certain block is pro-
vided for recording the names of medications taken, recording information on changes in
their dosage, adverse reactions, and reminders of a medical appointment. It is possible to
record meetings with the attending doctor and subsequently listen to them, set a reminder
of scheduled visits. The user can make daily notes about the mood and quality of sleep. It
is possible to automatically forward data from the application to the doctor and view them
remotely (when access is provided). Only English-language versions are presented, the
possibilities of Russification of the program are limited. It is possible to use this
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application conducting research on real clinical practice as an additional tool in assessing
the risks of antiepileptic pharmacotherapy.

The «Seize First Aide» application consists of an informational unit and a quick mes-
sage one about the development of an attack. The informational unit describes the princi-
ples of first aid in case of a seizure; videos, which cover the topic of the five most common
types of seizures, are presented. The second unit is a virtual ambulance call button in case
of a seizure and a hotline call button for emergency consultation. The application is not
Russified. The use of this application in clinical trials does not make sense, since it is in-
formative, auxiliary in nature [16].

Targeted Survey of Respondents

The analysis of domestic and foreign literature on the problems of evaluating the
effectiveness and safety of medicinal antiepileptic drugs was carried out on such resources
as: Scopus, Springer.

The authors have developed a questionnaire addressing topical issues of the use of
antiepileptic drugs, as well as the methods used for prescribing medications. The ques-
tionnaire consists of 24 questions, among them questions with the possibility of choosing
one answer option, as well as a question with the possibility of choosing several answer
options. The purpose of the questionnaire was to obtain information from neurologists on
various aspects of pharmacotherapy with antiepileptic drugs. The survey was conducted
using the GOOGLE Forms electronic resource. This service is widely used for conducting
surveys of specialists of various professions, (has established itself as a high-quality plat-
form for conducting surveys). An accessible interface and the ability to send a link to com-
plete the survey on any portable or stationary device, such as computers, laptops,
smartphones, and tablets, at any convenient time. The link to the Questionnaire was sent
out electronically by mail. The letter contained an explanation of the procedure for filling
out the questionnaire, the purpose and objectives of the study.

The respondents were neurologists from several Russian cities, such as Moscow, Ka-
zan, St. Petersburg, Tver. Foreign colleagues from Belarus took part in the survey. We
received and analyzed 387 questionnaires with answers to the questions, while 12% of the
questionnaires were eliminated due to minimal filling or contradictory answers requiring
additional explanations.

An electronic survey of 345 neurologists and clinical pharmacologists was conducted
to identify the urge to improve mobile applications and to assess the effectiveness and
safety of antiepileptic pharmacotherapy.

Preliminary results of the survey imply a lack of awareness and accessibility of mo-
bile healthcare technologies to accompany patients with epilepsy, a shortage of available
information resources and tools to assess the effectiveness and safety of antiepileptic
drugs and the interest of practitioners in their usage.

Based on the results of the search, the data about existing informational resources
that have been used to accompany patients with epilepsy was systematized.

An original algorithm for creating a computer program has been developed.

An algorithm-based "Program for conducting post-marketing studies of antiepileptic
drugs" was developed.

Registration of intellectual property rights was carried out (state registration number
2021664964 dated 09/16/2021).

Discussion

Pharmacotherapy is the main method of treating epilepsy, which provides a daily
intake of antiepileptic drugs for a long time, frequently throughout life. Long-term treat-
ment with the use of one or more drug significantly increases the risks of adverse reactions
and requires control of dosages, adherence, and continuity of treatment.
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Global trends aimed at the development of electronic medicine suggest that a signif-
icant role in ensuring dynamic monitoring of the pharmacotherapy risks in epilepsy may
be the use of the achievements of modern IT technologies, hence the necessary technolog-
ical base in Russia is available.

The introduction of the achievements of mobile medicine to the domestic healthcare
practice should contribute to drug safety improvement, reliability of clinical trials and
support in decision-making on the selection of pharmacotherapy.

The authors conducted extended research and systematization of information on in-
ternational experience in the use of information systems, devices and mobile applications
to accompany patients with epilepsy.

Special attention was paid to the critical analysis of applications for mobile devices.
Among the disadvantages of existing mobile applications for smartphones, the following
should be pointed out: the lack of Russification options and advertising; incomplete usage
of gadgets capabilities for video registration and interaction with location systems; limited
functionality during clinical trials.

Users of the «Epilepsy Journal», «Seizure Tracker», «Helpilepsy», «Seizure First
Aide» note in their reviews that these applications promote compliance, reduce the risks
of pharmacotherapy, allow monitoring seizures and quality of life with epilepsy, increase
the competence of patients and participants in the treatment process.

The information presented in the article indicates the relevance of the domestic soft-
ware products development for the support of patients with epilepsy and the risk man-
agement of pharmacotherapy.

Conclusions

Risk-oriented selection of pharmacotherapy for patients with convulsive syndromes,
based on mobile healthcare technologies, is a promising direction for improving the qual-
ity, efficiency, and accessibility of medical care for patients with epilepsy.

The introduction of mHealth technologies into practical healthcare will improve
methodological approaches to the issues of conducting clinical (RWD/RWE) antiepileptic
pharmacological studies and contribute to making them rather evident.

The authors have developed an original algorithm and created a program for con-
ducting post-marketing studies of antiepileptic drugs. The program functionality allows
you to carry out operational accounting and analysis of changes in the condition of pa-
tients amid ongoing treatment, as well as conduct clinical studies on the effectiveness and
safety of anticonvulsants. Registration of intellectual property rights to this software has
been carried out (state registration number 2021664964 dated 09/16/2021).
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