Folia Medica 62(1): 59-64
DOI: 10.3897/folmed.62.e47762

tha medica

Various Aspects of Tiagabine Effectiveness
as Add-on Therapy in Patients with Refractory
Epilepsy

Ekaterina Viteva, Zahari Zahariev

Department of Neurology, Faculty of Medicine, Medical University of Plovdiv, Plovdiv, Bulgaria

Corresponding author: Ekaterina Viteva, Department of Neurology, Faculty of Medicine, Medical University of Plovdiv, 66 Peshtersko shosse St.,
4000 Plovdiv; E-mail: eiviteva@abv.bg; Tel.: +359887752235

Received: 24 Dec 2018 ¢ Accepted: 30 July 2019 ¢ Published: 31 March 2020

Citation: Viteva E, Zahariev Z. Various aspects of tiagabine effectiveness as add-on therapy in patients with refractory epilepsy. Folia
Med (Plovdiv) 2020;62(1):59-64. doi: 10.3897/folmed.62.e47762.

Abstract

The aim of the present study was to investigate various aspects of tiagabine (TGB) effectiveness in Bulgarian patients with drug-resistant
epilepsy. This open, prospective study recruited the patients with epilepsy attending the Clinic of Neurology at the University Hospi-
tal of Plovdiv, Bulgaria. The patients completed diaries about the seizure frequency, severity, and adverse events. There were regular
documented visits at 3 or 6 months during the first year of treatment with TGB and at 6 months or 1 year afterwards, with dynamic
assessment of seizure frequency, severity, adverse events, and EEG recordings. TGB was applied as an add-on treatment in 43 patients
(24 males, mean age 39 years). There was relatively mild and transient dynamic improvement of seizure severity, satisfactory seizure
frequency reduction in 32.6% of participants, stable mean seizure frequency reduction (40-50%) from month 6 to month 24 and a stable
response rate (52.3-50%) during the same period. New seizure types (myoclonic, myoclonic-atonic) occurred in 2 patients. The final
clinical efficacy was higher in patients with initial monotherapy. There were adverse events (dizziness/vertigo, sedation, memory im-
pairment, loss of appetite and weight, confusion, psychosis, insomnia, transient diplopia, lymphadenomegaly, rash, nausea, depression,
anxiety, tremor of hands, unstable gait, legs edema, thrombocytopenia, cervical muscles tightening) in 26.19% of patients. In conclusion,
TGB treatment is associated with low and transient improvement of seizure severity, good and stable improvement of seizure frequency,
possible worsening of seizure control, possible appearance of new seizure types, and acceptable safety and tolerability.
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10% to 75% in seizure free patients, and lack of efficacy in
8.7% to 12.6%.!!> The highest efficacy was reported in pa-
tients with simple partial seizures compared to those with
complex partial and partial seizures with secondary gener-
alization.” 141> Attention has not been focused on seizure

INTRODUCTION

Tiagabine (TGB) is a newer generation antiepileptic drug
(AED) which enhances GABA activity. It hasbeen approved

as an add-on therapy drug for patients with drug-resistant
partial epilepsy. The main efficacy outcome from the ran-
domized, double-blind, placebo-controlled, and open-pro-
spective studies, reported by investigators, is seizure fre-
quency that varies from 42% to 92% in respondents, from

severity, as well the correlation of seizure frequency and
severity dynamics with demographics and clinical findings.
There has been only one study on the effectiveness of TGB
monotherapy in patients with drug-resistant partial sei-
zures with or without secondary generalization in Bulgaria,
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the results of which confirmed its satisfactory efficacy and
tolerability.!® Therefore, the conduction of an open, pro-
spective study on various aspects of effectiveness of add-on
therapy with TGB in Bulgarian patients with drug-resistant
epilepsy will provide additional useful data for the medical
practice.

AIM

To perform an open, prospective study on various aspects
of TGB effectiveness in Bulgarian patients with drug-resis-
tant epilepsy.

PATIENTS AND METHODS

The study is open, prospective, with a possibility of using
available detailed retrospective information about some
participants. The study recruited patients with epilepsy
from the patients attending the Clinic of Neurology at the
University Hospital in Plovdiv, Bulgaria for a regular ex-
amination in cases of unsatisfactory seizure control or for
adverse events from treatment.

All study procedures were performed after obtaining
ethical approval from the local Ethics Committee at the
Medical University of Plovdiv. All patients were acquainted
with the study design and signed an informed consent form
before participating in the study procedures. The following
inclusion criteria were used: 1. A signed informed consent
form; 2. Consent of the patient and relatives about giving
the required information and medical records; 3. Age >
18 years; 4. Diagnosis of epilepsy; 5. Good compliance of
patients to recommended treatment; 6. A stable dose of
concomitant AEDs in the recent 3 months; 7. A period of
prospective observation of at least 3 months; 8. Completed
diary about seizure frequency, severity, and adverse events;
10. Regular documented visits at 3 or 6 months during the
first year of treatment and at 6 months or 1 year afterwards,
with dynamic assessment of seizure frequency, severity,
adverse events, and EEG recordings. The criteria for AEDs
choice were in conformity with the National Drug Agen-
cy-approved indications.

Data were collected by a trained neurologist specialized
in epilepsy through an examination of the patients’ medi-
cal documentation and a detailed interview on the disease
onset, heredity, concomitant diseases, type and etiology of
epilepsy, seizure type, frequency and severity, treatment
with AEDs, efficacy of TGB, adverse events from treatment.
Seizure frequency dynamics was based on patients’ seizure
diaries. Seizure severity was estimated on the basis of infor-
mation about seizure duration, traumatism during seizures,
duration of consciousness loss, severity of postictal mani-
festations. Adverse events from treatment were assessed as
type, severity (mild, moderate, severe), and duration based
on reports from patients and relatives, a standardized in-
terview based on a version of the Liverpool Adverse Events

profile validated for Bulgaria by Kuzmanova et al.'?, a phys-

ical and neurological status examination at every visit.

Data were analysed using STATA (Stata Corp., Col-
lege Station, TX, USA) and SPSS (Statistical Package for
the Social Sciences) version 13.0 (SPSS Inc., Chicago, IL,
USA). The results for quantitative variables were expressed
as means + SE (standard error) and the results for quali-
tative variables — in percentages. The principal outcomes
were clinical efficacy (effect on seizure frequency and se-
verity, treatment duration and reasons for withdrawal, new
seizure types, treatment changes), and tolerability (adverse
events). The association of dynamics in seizure frequency
and severity with demographics, and clinical findings was
tested by means of x>-test, F-test and Z-test. The level of
significance was set at p < 0.05.

Table 1. Clinical characteristics of patients on treatment with
TGB

Clinical characteristics N P (%) SE
Seizure type

- simple partial seizures 1 2.3 -

- complex partial seizures 2 4.7 -

- partial seizures with secondary

generalization 23 53.5 7.7
- generalized tonic-clonic seizures 1 2.3 -

- partial and generalized seizures 16 37.2 7.46
Etiology of epilepsy

- idiopathic 3 7.0 -

- symptomatic (traumatic,
vascular, inflammatory, tumor,
perinatal pathology, hippocampal 18 41.9

sclerosis)

- unknown 22 51.2 7.71
Neurological status

- normal 30 69.8 7.08
- with focal neurological signs 13 30.2 7.08
Recent seizure frequency

- 1-11 seizures/ year 1 2.3 -

- 1-3 seizures/ month 12 27.9 6.92
- 1-6 seizures / week 24 55.8 7.66
- daily 6 14.0 5.35
Recent seizure severity

- mild 15 34.9 7.35
- severe 28 65.1 7.35

RESULTS

The total number of patients diagnosed with epilepsy who
attended the Clinic of Neurology between 2003 and 2016
was 1259 (both in- and outpatients). TGB was received
by 43 patients (24 males) 19-67 years of age (mean age
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39.1+1.88). The onset of epilepsy varied from 1 month to
62 years of age, mean age onset 18.76+2.25 years. The mean
epilepsy duration varied from 1 to 45 years, mean duration
- 20.74%1.81 years. The observation continued from 1 to
84 months (mean duration 20.15+3.53 months). The mean
initial TGB dosage was 35.0+£1.08 mg/d. The clinical char-
acteristics of study participants are presented in Table 1.
We did not find significant differences in the per-
centage of patients without improvement of seizure se-
verity up to the 24th month of treatment. There was a
gradual decrease of the percentage of participants with
seizure severity reduction between month 6 and month
24 (16.7% at 6 months, 12.9% at 12 months, 6.3% at 24
months). Because of the small number of patients who
continued TGB treatment after 24 months they were not in-
cluded in the statistical analysis. We came to the conclusion
about a mild and transient improvement of seizure severity
by treatment with TGB. There was no correlation of seizure
severity dynamics with the initial seizure severity at 6, 12,
and 24 months of treatment (x> = 3.33, x> = 0.33, and x> =
0.31, respectively) (p>0.05,). Seizure severity improvement
did not correlate with TGB dosage (p>0.05) (F = 0.84), but
correlated with the initial seizure frequency (p<0.05) (x> =

% patients
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Koo no change
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35% e — \
30%
0% reduction 100%
20%
10% /
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0%
6th month 12th month 24th month

Figure 1. Seizure frequency dynamics during treatment with
TGB.

3.33; r = 0.31). There was seizure severity reduction only in
patients with high monthly - 2 (16.7%) and high weekly - 5
(21.7%) seizure frequency.

The assessment of seizure frequency up to the 24th
month of TGB treatment is presented in Table 2.

The most significant improvement of seizure frequen-

Table 2. Seizure frequency assessment during treatment with TGB

Tiagabine Effectiveness in Epilepsy

cy was at 6 months of treatment followed by retention of
a high response rate of about 50% and gradual increase of
the percentage of patients without seizures (Table 2). The
tendency of seizure frequency dynamic changes during the
24 months of treatment is shown in Fig. 1. The statistical
analysis of results confirmed that there was no significant
decrease in seizure frequency between month 6 and month
12 month (p>0.05, Z = 0.105) and between month 6 and
month 24 (p>0.05, Z = 0.82). We found the following dy-
namics in the mean seizure frequency reduction — 40% at 6
months, 39% at 12 months, and 50% at 24 months. There-
fore, regarding seizure frequency, the efficacy of TGB was
good and stable for the study period.

Seizure frequency dynamics correlated moderately with
initial seizure frequency at 6 months (p<0.01, x* = 11.34,
p<0.001, r = 0.52) and at 12 months of study (p>0.05, x>
= 4.46, p=0.052, r = 0.35), lack of improvement being ob-
served more frequently in patients with higher initial sei-
zure frequency. Seizure frequency improvement did not
correlate with TGB dosage (p>0.05).

At the end of the study, seizure frequency increased
in 7 (16.3%) participants, there was no or unsatisfactory
improvement (seizure frequency reduction <50%) in 22
(51.2%) patients. Of fourteen respondents (32.6%), seven
(16.3%) had seizure reduction of 50% to 75%, 5 (11.6%)
had seizure reduction of less than 75%, and two (4.7%)
were without seizures. The final seizure frequency reduc-
tion correlated moderately only with initial mono- or poly-
therapy (p<0.05, r = -0.30) - all 7 participants with seizure
frequency increase were with initial polytherapy, while of
the 14 respondents 50% were on initial polytherapy. The
final seizure frequency reduction did not correlate with any
other clinical or demographic findings.

There was modification of the seizure type in a 47-year-
old participant with partial seizures with secondary gener-
alization — myoclonic and myoclonic-atonic seizures were
described for the first time at 12 months of treatment. That
resulted in TGB substitution with levetiracetam.

In 26 (60.5%) study participants, TGB treatment was ter-
minated for various reasons: 1. Adverse events from treat-
ment in 7 (16.3%) patients; 2. Lack of efficacy, transient effi-
cacy or increased seizure frequency in 12 (27.9%) patients;
3. A combination of adverse events and lack of efficacy in
3 (7%) patients; 4. Administrative reasons (difficulties with
drug prescription or finding the drug in pharmacies) in 4
(9.3%) patients.

In 9 patients, TGB was stopped very early (before 6

Seizure frequency dynamics

Total

No change Reduction 50-99%  Reduction 100% Increase N (p%)
N (p%) N (p%) N (p%) N (p%)
6 months 18 (42.9%) 19 (45.2%) 3(7.1%) 2 (4.8%) 42 (100.0%)
12 months 14 (45.2%) 10 (32.3%) 3(9.7%) 4(12.9%) 31 (100.0%)
24 months 5(31.3%) 6 (37.5%) 2 (12.5%) 3(18.8%) 16 (100.0%)
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Table 3. Adverse events from TGB treatment

Number of Dosage

Adverse event patients (mg/d) Severity TGB termination Duration
Dizziness/ vertigo 1 40 Mild-moderate No 360 days
1 50 Moderate Yes 120 days
1 30 Severe Yes 90 days
Sedation 1 40 Severe Yes 90 days
1 40 Moderate Decreased dose 300 days
Memory impairment 1 30 Severe Yes 13 days
Loss of appetite and weight i 28 g/igjr:noderate ;{?OS 39600(?§s
Transient diplopia 1 40 Mild-moderate No 360 days
| . e
Psychosis 1 40 Severe Yes 90 days
Insomnia 1 30 Severe Yes 13 days
1 40 Severe Yes 90 days
Lymphadenomegaly 1 20 Severe Yes 30 days
Cervical muscles tightening 1 40 Severe Yes 90 days
Legs edema 1 40 Severe Yes 90 days
Thrombocytopenia 1 40 Severe Yes 90 days
Rash : o sems Yor 0
Nausea 1 60 Severe Yes 30 days
Depression 1 45 Mild No 90 days
Anxiety 1 45 Mild No 90 days
Tremor of hands 1 30 Severe Yes 90 days
Unstable gait 1 20 Severe No 180 days
months of treatment); at 12 months of treatment, PGBwas  D|SCUSSION

stopped in another 11 patients, and at 24 months - in an-
other 6 patients. Therefore, the percentage of patients con-
tinuing TGB treatment gradually decreased, i.e. the reten-
tion rate was 86.05% at 6 months, 60.47% at 12 months, and
46.51% at 24 months.

The total duration of TGB treatment was 859 months.
The total duration of effectiveness was 596 months, there-
fore TGB was effective in 69.38% of the treatment time of all
patients. The mean effectiveness duration was 13.79+3.75
months.

Safety and tolerability of TGB treatment

There were adverse events from treatment in 26.19% of
study participants. Detailed information about adverse
events is shown in Table 3.

With the exception of depression, anxiety, dizziness/verti-
go, and transient diplopia, the rest of adverse events were se-
vere and were usually associated with treatment termination.

In our study, TGB was applied as an add-on treatment in
43 patients of mean age of 39 years with long duration ep-
ilepsy with predominant severe and very frequent partial,
a combination of partial and generalized or generalized
tonic-clonic seizures, refractory to the prescribed, usual-
ly combined treatment with a variety of AEDs. There was
relatively mild and transient dynamic improvement of
seizure severity, which could not be compared with other
studies for the lack of literature data. The satisfactory sei-
zure frequency reduction we described above in 32.6% of
participants, the stable mean seizure frequency reduction
(40-50%) from 6 to 24 months of the study, as well as the
high and stable response rate (52.3-50%) during the same
period, are similar to the results reported in double-blind,
randomized studies we found in literature®!?, and to those
from some open prospective studies.®%!415 Results from
other open studies are quite contradictory: high percentage
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of respondents up to 94% and seizure free patients up to
75% in patients with simple partial seizures®”, or unsatis-
factory efficacy with >50% reduction of seizure frequency
in 13.2% of the participants in a retrospective study of Cha-
hem and Bauer.!8 A possible explanation of these variations
is the particular features of studies design, as well as clin-
ical characteristics of patients (different epilepsy duration
and number of preceding AEDs with lacking or tempo-
rary efficacy). Investigators have not focused attention on
the percentage of patients with worsened seizure control
during TGB treatment, probably because of the uncertain
association with drug intake in all patients. The percentage
of our study participants with worse seizure control, with-
out improvement or minimal efficacy, is not a small one
(16.3% and 51.2% respectively), and suggests focusing at-
tention in future studies, moreover the lack of efficacy is
the most frequent reason for TGB treatment termination.
The appearance of new seizure types in 1 patient (myoc-
lonic and myoclonic-atonic), especially in only 1 of them
raises the question whether this phenomenon is associated
with some of its mechanisms of action or is a result of the
disease course. There are no similar data and a discussion
of this problem in literature.

The final clinical efficacy correlates only with the num-
ber of concomitant AEDs at the study onset. Such a correla-
tion has not been discussed in the cited literature sources.
The lack of association of TGB dosage with clinical efficacy
is not in conformity with results from placebo-controlled
studies about a dose-dependent reduction of seizure fre-
quency in add-on treatment of patients with refractory par-
tial seizures.2 Studies with more participants are needed to
determine such correlation.

TGB shows acceptable safety and tolerability in our study
participants with manifested adverse events in 26.19% of
patients. The frequency of reported adverse events is com-
pared to literature data, they are usually severe and become
a cause of treatment termination in a similar percentage of
patients - 23.3%.!%2! Common adverse events reported in
literature — dizziness/vertigo, sedation, depression, anxi-
ety tremor, were observed in our participants as well. 32021
Unusual adverse events were also found in some patients
- memory impairment, loss of appetite and weight, con-
fusion, psychosis, insomnia, transient diplopia, lymphade-
nomegaly, rash, nausea, unstable gait, legs edema, throm-
bocytopenia, cervical muscles tightening. They typically
result in TGB termination and necessitate attention for the
possibility of manifestation in the medical practice.

CONCLUSIONS

TGB treatment is characterized with: low and transient im-
provement of seizure severity, good and stable reduction
of seizure frequency, a possibility of worsening of seizure
control, possible appearance of new seizure types, accept-
able safety and tolerability. Future studies with more partic-

Tiagabine Effectiveness in Epilepsy

ipants are needed with emphasis on seizure control wors-
ening by TGB treatment, new seizure type manifestations
in the course of treatment, and correlations of efficacy and
adverse events from treatment with patients’ demographic
and clinical characteristics.
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AGCTpakT

ITenbIo JaHHOTO MCCIIEIOBAHMA ObIIO M3YUEeHVE PAa3IMYHBIX acleKToB 9 dexTuBHOCTY THarabuna (TGB) cpenu 6onrapcKux nanyeH-
TOB C JIEKAPCTBEHHO-YCTOIYMBOI SIIMIIENICHENL. DTO OTKPHITOE MPOCIEKTNBHOE MCCIe0OBAHNE BKTIOYA/IO TAIMEHTOB C SIVJIETICHelt,
KOTOpBIE OCETIIN HeBpOIorndecKyto Knnunky npu YMBAJI ,,Cs. Teopru“ B ITnospuse, bonrapus. TlanneHTsl 3aI0THAIN JHEBHU-
KOBBI€ 3aITVCY YaCTOTHI IPYUCTYIIOB, TSHXKECTH 1 TOO0YHBIX 3¢ (eKTOB. Bbln pery/sapHble JOKYMEHTUPOBAaHHbIC BU3UTHI Yepe3 3 i 6
MecsAIeB B TedeHNe IepBoro rofa nedeHnsa TGB n uepes 6 MecAles nmm yepes 1 TOx ¢ AMHAMITIECKOT OI[eHKOII CYIOPOT, TSAKeCTH, He-
JKeNaTe/NbHbIX ABeHNit 1 faHHbIX IOT. TT'B BBoAM/IN B KaueCTBe JOMOMTHNTENIbHOI Teparyn 43 maryenTaM (Cpefyt KOTOPBIX 24 MyX-
YVHBI, CPEHIIT BO3PACT, KOTOPBIX cOCTaB/sul 39 et). Habromamocs OTHOCUTETBHO HEOOBIIOE 11 KPATKOBPEMEHHOE JHAMIYIECKOe
y/Iy4IlIeHNe YaCTOTDI IIPUCTYIIOB, YAOBIETBOPUTEIBHOE CHIDKEHME YaCTOTDI IIPUCTYIIOB ¥ 32,6% y4acTHMKOB, CTaOMIbHOE CHIDKEHNE
CpelHell 4aCTOThI IIPUCTYIIOB (40-50%) ¢ 6 o 24 mecsupl U cTabnnbHas cTeneHb oTBeTa (52,3 -50%) 3a TOT >Xe nepuon. HoBble Bub
cyzopor (MIOK/IOHWYECKIe, MIOK/IOHNYeCKI-aTOHMYeCKYIe) BOSHUK/IN ¥ 2 TareHToB. Koneynas kmmHndeckast 9¢pGekTMBHOCTD OblTa
BBIIIIE ¥ MALMEHTOB C HAYa/IbHOI MOHOTeparyeil. Bblim ycTaHOB/IEHBI T0604YHbIEe 9 (eKThI (TOTOBOKPYXeHMe, Ceflalins, YXy/IeHIe
MIAMATH, TIOTEPs ANIeTUTA M Beca, CIIyTAHHOCTb CO3HAHNS, IICMX03, 0€CCOHHMIA, TIPEXOAAIIAs JUIUIONN, TuMdasieHOMerans, Chlllb,
TOIIHOTA, JeTpeccus, 6eCIIOKOICTBO, TPEMOP PYK, HeCTabuIbHasA X0Ab6a, OT€K HOL, PUTVMIHOCTD LICHHBIX MbIIII) ¥ 26,19% OOTbHBIX.
BriBop 3aKmiogaeTcs B TOM, 4TO nedeHre TGB cBA3aHO ¢ HM3KMM ¥ KPaTKOBPEMEHHBIM YTyJIIeHNeM TAKeCTH MPYUCTYIIOB, XOPOIINM
M CTAOU/IBHBIM Y/Ty4IIEeHNEeM YaCTOTHI IIPUCTYIIOB, BEPOATHBIM YXY/LIEH/EM KOHTPOJISA HMPUCTYIIOB, BEPOATHBIM BO3SHUKHOBEHVEM

HOBBIX TUIIOB IIPUCTYIIOB U HpMeMHeMOﬁ 6€30IacCHOCTBIO U IIEPEHOCUMOCTDIO.

KnwoueBble cnoBa

Tmara61/m, SIUICIICUA, 3(1)(1)CKTI/IBHOCTI), IIEPEHOCUMOCTD, HEXKXE/ATE/IbHbIEC ABICHNA
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