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Abstract: Currently, a search for a solution to the problem of drug-resistant epilepsy is being ac-
tively pursued. Along with personalized (including targeted) drug methods, personalized non-
drug methods of treating drug-resistant epilepsy are being actively developed. Our previous stud-
ies have shown that the developed author's technique with an individual selection of the wrist tap-
ping (WT) leads to an increase in the activity of the frontotemporal cortex, mainly of the right hem-
isphere, involved in emotional control, and a decrease in the fear of recurrence of focal epileptic
seizures (FS) or transformation of FS into bilateral tonic-clonic seizures (BTCS). In addition, WT
leads to a decrease in intrahemispheric coherence in the frontotemporal regions of the left hemi-
sphere, which is a biomarker for reducing the risk of generalized epileptic activity.

Keywords: epilepsy, drug-resistant, epileptic seizure, personalized therapy, wrist tapping, EpiTapp, efficacy,
safety.

Introduction

Recently, a search for a solution to the problem of drug-resistant epilepsy is being
actively pursued all over the world. The development of new generations of antiepileptic
drugs (AEDs) and a personalized approach to their selection and dosage are ways of a
possible solution to this problem. However, the number of patients with drug-resistant
structural epilepsy is not decreasing [1]. Structural focal epilepsy (SFE) has a high risk of
drug resistance. This leads to stigmatization, an increase in the level of anxiety in connec-
tion with the fear of recurrence of epileptic seizures and trauma in patients with SFE. The
situation is aggravated by the inability to carry out daily habitual professional activities
in some patients, which leads to social deprivation, professional maladjustment, and a
decrease in the quality of life. Increasing the dose of AED and polytherapy, as a way to
combat drug resistance, can lead to serious adverse reactions (ADRs), especially in pa-
tients with comorbid conditions. Thus, from the scientific and practical points of view, the
development and implementation into clinical practice not only of personalized ap-
proaches to drug therapy for epilepsy, but also to the development of personalized ap-
proaches to non-drug therapy. Our previous studies have shown that the developed au-
thor's technique of wrist tapping (WT) leads to an increase in the activity of the frontal-
temporal cortex, predominantly of the right hemisphere, which is involved in emotional
control and reduction of fear of recurrence of epileptic seizures and / or transformation of
focal seizures (FS) into bilateral tonic-clonic (BTC) [2], [3]. We also showed that, against
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the background of WT, there is a decrease in intrahemispheric coherence in the fronto-
temporal regions of the left hemisphere, which is consistent with the studies of Vollmar
S. et al. (2011) [4]. These authors, conducting a study using functional magnetic resonance
imaging (fMRI), revealed a decrease in functional connectivity of rest in the frontal lobe
of the left hemisphere in patients with epilepsy, which is a biomarker for reducing the risk
of generalized epileptic activity. The aim of this study was to investigate the efficacy and
safety of the EpiTapp application, based on a personalized approach to the choice of WT
frequency, in patients with pharmacoresistant.

Materials and Methods

The author's method of wrist tapping (RF patent No. 2606489 dated 01/10/2017) was
used in the form of the EpiTapp application for a smartphone with the Android operating
system. The study involved 30 patients with drug-resistant structural focal epilepsy (SFE).
The average age is 33.5 years [29; 40]. Study type: observational, open, continued. The
inclusion of patients in the study was approved by the Ethics Committee (Protocol No.
77/2017 dated 06/26/2017). All participants signed voluntary informed consent before
starting the study. Patients with SFE did not receive any remuneration for participating
in this study. The researchers did not receive any remuneration for conducting this study.

All patients received antiepileptic drugs in the polytherapy regimen without correc-
tion during the study. WT was performed by the patient independently during the period
of aura and / or FS without impairing consciousness outside the hospital. The duration of
the study is 1 month or more. Visit 1: consultation of a neurologist - epileptologist; ran-
domization of the sample according to inclusion / exclusion criteria (including: assessment
of cognitive functions using a short mental status scale (MMSE) and a frontal assessment
battery (FAB); assessment of the level of anxiety and depression using (HADS); EEG mon-
itoring; training in using the application Visit 2 (1 month after visit 1): consultation of a
neurologist - epileptologist; EEG - monitoring; assessment of the seizure observation di-
ary.

To assess the effectiveness of the technique, the following were used: The scale of
quality of life in epilepsy (QOLIE - 31) in the variants of the authors; Scale for evaluating
the effectiveness of the author's wrist-tapping technique.

We adjusted the EpiTapp application in the mode of exogenous stimulation at a fre-
quency of 1.13 Hz (the frequency obtained in healthy volunteers - in our earlier studies)
[5]. Patients were recommended to use the application as an element of urgent (emer-
gency) self-help in case of signs of an incipient epileptic seizure (aura, focal seizure with
preservation of awareness) (Figure 1).

Figure 1 - Scheme of using the EpiTapp application by a patient with structural focal epilepsy at the time of the onset of a focal
seizure: a, b, ¢ - the development of a focal seizure with preservation of awareness; d, e - use of the "EpiTapp" application; f - relief

of an epileptic seizure.
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Each patient was given a seizure observation diary, in which he must record epileptic
seizures, their duration and frequency on a daily basis, and also note the subjective as-
sessment of the effectiveness of using the author's method of wrist tapping "EpiTapp". At
the request of the patient, he retains the right to further use the EpiTapp application even
after the end of the clinical testing stage, after evaluating and evaluating the safety of the
technique in each specific case.

Inclusion criteria for the study group: patients with structural (post-traumatic, post-
stroke, postoperative) focal epilepsy; polytherapy with AED (2 or more); duration of AED
intake for more than 3 years; the presence of at least 3-4 FP and / or BTKP per month; age
period: adolescence (m 17 - 21 years old; f 16 - 20 years old); the first period of middle age
(m 22 - 35 years old; f 21 - 35 years old); the second period of middle age (m 36 - 60 years
old; f 36 - 55 years old); signed voluntarily provided; male and female gender; Russian-
speaking Europeans.

Exclusion criteria from the study: refusal to participate in this study; acute and
chronic neurological, psychiatric and endocrinological diseases at the time of the study;
seizures of a non-epileptic nature; the frequency of attacks is less than 3 times a month;
seizures occur exclusively in sleep; age under 16 and over 55 for women; age under 17
and over 60 for men; severe cognitive impairment (FAB less than 12 points; MMSE less
than 20 points); the presence of anxiety and depression at the time of the study (on the
HADS scale: more than 7 points on the anxiety subscale, more than 7 points on the de-
pression subscale).

According to the assessment of the level of anxiety and depression on the HADS
scale, patients with epilepsy who had severe anxiety and / or depression were excluded.
This approach is important because anxiety and depressive disorders could affect patient
compliance (cooperation with a neurologist - epileptologist, regular use of the EpiTapp
application, keeping a diary of observation of epileptic seizures).

In the present study, 30 patients with SFE took part, including: 20 women, 10 men.
The median of the formed was 33.5 [29; 40] years, including: among women - 36 [30; 39.5]
years; in men - 34 [28; 42] years. There were no statistically significant differences in the
sample by sex and age of patients (p> 0.05).

Results

According to the questionnaire survey on the QOLIE-31 scale as modified by the au-
thors at the stage of randomization of the sample: 70% showed a decrease in the quality
of life against the background of epilepsy (less than 6 points on a ten-point subscale, where
10 points is the best result); 75% of patients had an assessment of their own poor health
(less than 60% on a 100 point subscale, where 100% is the best result). More than 80% of
patients gave a rating (1-2 points on a 4-point subscale, where 4 points are the best result)
in the section of the scale "Anxiety about seizures": 82% of patients noted significant anx-
iety about the development of another epileptic seizure; 86% of patients worried about
possible trauma during BTK. A significant number were worried about: the emergence of
social problems associated with epilepsy (89%), restrictions on work and social stigmati-
zation; expressed concern about the possible harm from the AEDs they receive for a long
time (78%). All of the above had an adverse effect on the emotional well-being of those
with SFE. Thus, 76% of patients noted that they rarely feel calm and peaceful (4-6 points,
6 points on the sublane scale, where 6 points are the worst result).

Analysis of the quality of life of patients at visit 2 showed statistically significant pos-
itive dynamics compared to visit 1 (p < 0.05): 75.73% of cases - improved quality of life (1
- 2 points on a 5 point subscale, where 1 point corresponded to the mark - “very good”),
which is probably related to the ability to control epileptic seizures and minimize / elimi-
nate the risk of trauma; 80.95% - a high assessment of the effectiveness of the method (8-
10 points on a 10 point subscale, where 10 points is the best result); 76% - a feeling of
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calmness and serenity when using the application of hand tapping "EpiTapp" (1 - 2 points
on a six-point subscale, which corresponded to the mark "all the time or most of the time").

In general, the majority of patients showed a decrease in epileptic seizures from the
moment of using the EpiTapp application without correcting the scheme of the previously
used AEDs. Thus, before using the EpiTapp application, only 9% of patients had the fre-
quency of epileptic seizures corresponding to the “rare” mark. After 1 month from the
start of using the EpiTapp application, the number of patients who marked "rarely" in-
creased to 76.19% (p < 0.001). In 80% of cases, patients managed to stop AF without im-
pairing consciousness within the first 1-2 minutes from their onset by using this applica-
tion.

The majority of patients (86%) noted the high safety of the EpiTapp application (90-
100% on a 100 point subscale, where 100 points corresponded to the mark “most safe”).
None of the patients in this study developed BTC. Most patients assessed the technique
as “safe” to use and mostly “effective”.

Discussion

The results of a study of the effectiveness and safety of using the EpiTapp application
on a mobile device (smartphone) with Android OS, based on personalized selection of
hand tapping frequency, indicate high efficiency (80%) and safety (100%) of its use in adult
patients with SFE. A positive effect of the method on the frequency and severity of AF and
a decrease in the risk of BTKP development was noted.

Conclusions

Limitation of the use of the method in real practice: low compliance of patients with
epilepsy to the use and cooperation with the attending physician neurologist - epileptol-
ogist; severe cognitive impairment; impaired intelligence; moderate to severe dysfunction
of the hand; childhood. The assessment of the contribution of these limitations to the use
of the EpiTapp application was not evaluated in the present study, as they were included
in the sample randomization criterion.

Author Contributions: Conceptualization, E.A.N..; methodology, V.V.N.; software, K.V.P.; valida-
tion, E.A.N.; formal analysis, A.V.Y.; investigation, LE.P.; resources, K.V.P; data curation, E.A.N.;
writing— E.A.N.; writing— E.A.N. and V.V.N,; visualization E.A.N.; project administration, E.A.N.

Conflicts of Interest: The authors declare no conflict of interest.
Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Ethics Committee of Professor V.F. Voyno-Yasenetsky
Krasnoyarsk State Medical University, Ministry of Health of the Russian Federation.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

1.  Shnayder, N.A., Narodova, E.A., Narodova, V.V., Dmitrenko, D.V., Artyukhov, I.P. The Role of Nondrug Treatment Meth-
ods in the Management of Epilepsy. International Journal of Biomedicine 2018, 8(1), 9-14. DOI:10.21103/Article8(1)_BR

2. Narodova, E.A., Shnayder, N.A., Karnaukhov, V.E., Petrov, K.V., Narodova, V.V. Influence of Wrist Tapping on Alpha
Rhythm Synchronization in Patients with Juvenile Myoclonic Epilepsy. International Journal of Biomedicine 2020, 10(4),
347 -351. DOI:10.21103/Article10(4)_OA3

3. Narodova, E.A., Shnayder, N.A., Karnaukhov, V.E., Petrov, K.V., Narodova, V.V. Study of the influence of Wrist tapping
on alpha-rhythm synchronization in adults. Archiv euromedica 2020, 10(4), 118-123.
DOI: 10.35630/2199-885X/2020/10/4.28



Personalized Psychiatry and Neurology 2021, 1, (2): 106-110. https://doi.org/10.52667/2712-9179-2021-1-2-106-110 110

4. Vollmar, C.,, O'Muircheartaigh, J., Barker, G.J., Symms, M.R., Thompson, P., Kumari, V., Duncan, J.S., Janz, D., Richardson,
M.P., Koepp, M.]. Motor system hyperconnectivity in juvenile myoclonic epilepsy: a cognitive functional magnetic reso-
nance imaging study. Brain 2011, 134(6), 1710-1719. DOI:10.1093/brain/awr098

5. Narodova, E.A,, Rudnev, V.A, Shnayder, N.A., Narodova, V.V, Erakhtin, E.E., Dmitrenko, D.V., Shilkina, O.S., Moscaleva,
P.V., Gazenkampf, K.A. Parameters of the Wrist Tapping using a Modification of the Original Method (Method of exoge-
nous rhythmic stimulation influence on an individual human rhythm). International Journal of Biomedicine 2018, 8(2), 155-
158. DOI: 10.21103/Article8(2)_OA10



