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Abstract

Introduction. Epilepsy is a frequent complication in patients with malignant neoplasms of the brain. However, despite
an extensive number of studies, anticonvulsants with antitumor activity have not been studied enough. The purpose of
this study was to evaluate the efficacy and tolerability of brivaracetam and levetiracetam as an additional therapy in pa-
tients with malignant brain tumors, as an anticonvulsant and antitumor agent. Materials and methods. The search was
carried out in the electronic databases PubMed/MEDLINE, EMBASE, Cochrane Library until June 2023. Screening and
selection of studies was carried out according to the recommendations of PRISMA. The search included a combination
of queries related to “glioma”, “epilepsy”, “antiepileptic drugs” and “efficacy”. From all the relevant articles, three differ-
ent results were extracted for both mono- and polytherapy: adult patients with brain malignancies; >55 % of patients
with proven or suspected glioma using histological examination; >10 patients receiving the same AED. Results. The data
regarding levetiracetam are contradictory. In terms of research, this drug has shown not only anticonvulsant activity, but
also antitumor activity. Other researchers point to the absence of antitumor activity in levetiracitam. Brivaracetam is an
effective anticonvulsant drug that has shown antitumor activity in studies, but there are not enough studies to make an
adequate conclusion. Discussion. The results obtained on the antitumor activity of levetiracetam are quite contradictory.
Perhaps this is due to the heterogeneity of patient populations in terms of morphological examination of the tumor, dif-
ferent patients receiving concomitant treatment, and the prevalence of the tumor process. With regard to brivaracetam,
it is not possible to give an adequate conclusion about an effective combination of antitumor and anticonvulsant activity
due to the insufficient number of studies to date. Conclusion. Levetiracetam and brivaracetam have shown high efficacy
in the symptomatic treatment of epilepsy associated with brain tumors. However, data on the presence of antitumor
activity in these drugs is contradictory and requires further research.

Keywords: anticonvulsants, antiepileptic drugs, epilepsy, malignant neoplasms of the brain, efficacy, levetiracetam, bri-
varacetam
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AHHOTauuA

BBeAeHVIe. 3HI/[JICHCI/I}I SABIACTCA YaCThIM OCITOKHEHIEM y IIAIIMEHTOB, IMCIOIIMX 3/TOKAY€CTBCHHbIC HOB006pa30BaHI/I}I
roJI0BHOTO Mo3ra. OHaKO HECMOTP: Ha OOIIMPHOE KOMNYECTBO MCCIeOBAHMIA, IIPOTHBOCY0POXKHbIE IPeraparsl, 00-
Nafaone ¥ MpOTUBOOIYX0/IeBOll aKTUBHOCTBIO, M3y4YeHbI HeTOCTaTOYHO. I]enbio JaHHOTO MCCTIeNOBAaHMA ABMIOCH
oueHUTh 3G PEeKTUBHOCTD I TEPEHOCUMOCTH OpMBapalieTaMa I IeBeTHpaleTaMa B KauecTBe JOMOTHUTENIbHOI Tepanuu
Y MaIMEeHTOB CO 3/10KaYeCTBEHHBIM) HOBOOOPa30BaHMAMY TOTOBHOTO MO3Ta KaK IPOTUBOCYXOPOXKHBIX U MPOTUBO-
OITyX0/IeBbIX cpeficTB. Matepmanbi u metoabl. IIouck IpOBOAWICA B 9eKTPOHHBIX 6a3ax maHHbIX PubMed/MEDLINE,
EMBASE, Cochrane Library mo mions 2023 r. CKpuHUHT 11 0T60P MCCTef0BaHUIT IPOBOAMICA COITIACHO PEKOMEH/IAIV-
sim PRISMA. TIonck BK/II09an KOMOUMHAIIO 3aIIPOCOB, CB3AHHBIX C «I/IMOMOI», «3NMUIETICHEN», «IIPOTHBOMNIENITI-
YeCKMMH IpenapaTamm» U «3¢PeKTNBHOCTBIO». VI3 BCceX MOAXOMSAIUX CTaTell ObIUIM U3B/IeYeHBI TPY PAa3INIHBIX pe-
3yIII)TaTa KakK /11 MOHO-, TaK 1 /1 nom/[Tepam/m: BSPOCII])IC MMAITMEHTDI CO 3TOKAYE€CTBECHHBIMMU HOB006pa3OBaHI/I$[MI/I
TOJTOBHOTO MO3ra; =55 % NIalMeHTOB C JJOKa3aHHOJ WIN MOJ03peBaeMoli I/IMOMOI NPU MOMOIIM TUCTOTOTNYECKOTO
uccnenoBanysA; 210 mauMeHTOB, IOTyYaBIIMX OMH M TOT K€ Iperapar. Pesynbtatbl. [laHHbIE B OTHOIIEHNY JIEBETY-
paneTaMa mpoTHBOpeunBbie. B yacTu mcciemoBaHMit JaHHBINM Mpenapar M0Ka3al He TONbKO IPOTHUBOCYAOPOXKHYIO,
HO M IPOTUBOOIYXONEBYI0 aKTUBHOCTD. [IpyTue 5Ke MccrnenoBaTenn yKa3splBaloT HA OTCYTCTBIE Y IeBeTHPALUTaMa IPo-
TUBOOITYX0/IeBOIl aKTUBHOCTH. bpuBapaneram — 3¢ peKTUBHBIT IPOTUBOCYAOPOKHBII IIpenapar, KOTOPbIil MOKa3a
B MCCIIEOBAHNAX NPOTUBOOIYXO/MEBYI0 AKTMBHOCTD, OTHAKO MCCIEIOBAHMII HEIOCTATOYHO, YTOOBI C/lelIaTh aJleKBaT-
HbIiT BBIBOJ,. O6CyaeHme. [TonmydeHHbIe pe3y/IbTaThl O IPOTUBOOIIYXO0/IEeBOIl aKTMBHOCTH JIeBeTHpalieTaMa JOCTaToY-
HO npowmopeqvmm. BOSMO)KHO, 3TO CBSI3AaHO C HCOHHOPO]IHOCTI)IO HOHYJI}IIII/[ﬁ 6OIII)HI)IX C TOYKHIN SpeHI/ISI MOp(l)OIIO-
TMYECKOTO VICCTIEOBAHNA OMYXO/N, PAa3HOTO MpUeMa MaeHTaMl COMYTCTBYIONIEro Ne4eHNs, pacpoCTPaHEHHOCTH
OITyXO0JIeBOTO Ipoliecca. B oTHomeHny 6puBapaliieraMa gaTh aieKBaTHOe 3aK/I04YeHMe 00 3¢ HeKkTMBHOI KOMOMHAIIM
HpOTI/IBOOHyXOHCBOﬁ u HPOTMBOCYI[OPOX{HOi[ AKTNBHOCTHU HE IIpe]ICTaB}IﬂeTCﬂ BO3MO>XHBIM BBI/IJIY HEZOCTATOYHOI'0
KO/IMYeCTBA MCCIENOBAHNIT HA CETOHSLIHNIL {eHb. 3aKioueHne. JleBeTupaneram u GpuBapaieTaM npy CUMITOMATH-
qecxoﬁ Tepam/m 3nuniIencnn, aCCOHMMPOBaHHOI?'[ C Ol'IyXOJIﬂMI/I TO/JIOBHOTI'O MO3ra, ITI0Ka3aan BbICOKle 3(b(1)eKTI/IBHOCTI).
OJIHaKO JAHHbIC O HAINMYUN HpOTMBOOHyXOHeBOﬁI AKTUBHOCTU y JAHHbBIX npenapaTOB HpOTI/[BOpe‘{I/IBbI n Tp€6y}0T
MaTbHENMIINX UCCIIeTOBAaHMI.

KnioueBble c/I0Ba: IpOTHBOCYXOPOKHBIE CPEHCTBA, IPOTUBOIMIIENTIIYECKIE IIPENaPATh, SINIENICHs, 3TOKAYeCTBEH-
HbIe HOBOOOPa30BaHM:A FOJIOBHOTO MO3T3a, 3 peKTUBHOCTD, IeBeTHpaIeTaM, OpuBapaneTaMm
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INTRODUCTION

One of the initial symptoms of brain tumors are convul-
sions, which occur in about 40 % of patients. Patients with
convulsive syndrome associated with brain neoplasms are
difficult cases for curation, requiring an interdisciplinary
approach [1-3]. At the same time, the issue of the treatment
of this complication from the point of view of the choice of
antiepileptic drugs is quite difficult due to resistance to these
drugs in this population of patients [4-6].

Today, there is a wide range of AED on the market, hav-
ing various mechanisms of action and affecting an extensive
number of targets, while most representatives have not been
fully studied in terms of their direct endpoints of action
[7-10].

The mechanism of epileptogenesis in neoplasms of the cen-
tral nervous system is neither sufficiently studied. In these
patients, convulsions may occur with tumors of different lo-
calization: infiltrative or deforming. At the same time, con-
vulsive activity does not occur directly due to the presence
of the tumor itself, but from the peritumoral cortex in most
patients. The exception is glioneuron tumors, which contain
neuronal elements [11-13].

Due to the high incidence of epilepsy in patients with ma-
lignant neoplasms of the brain, the choice of the most ap-
propriate therapeutic tactics to manage a patient should not
only be determined by the effectiveness of the drug, subject
to the occurrence of various types of seizures, high rates of
individual tolerability and the potential for drug interaction
[14-17]. Modern ideas about antiepileptic drugs in the con-
text of the treatment of seizures in this population of pa-
tients include, in addition to anticonvulsant action, also the
ability to provide antitumor activity [18]. However, despite
an extensive number of studies, anticonvulsants with antitu-
mor activity have not been studied enough.

The purpose of this study is to retrospectively evaluate the
efficacy and tolerability of brivaracetam and levetiracetam
as additional therapy in patients with brain malignancies.

MATERIALS AND METHODS

The literature review was carried out in the electronic
databases PubMed/MEDLINE, EMBASE, Cochrane Library
until June 1, 2023. Screening and selection of studies was
carried out according to the recommendations of PRISMA.
The search included a combination of queries related to
“glioma’, “epilepsy”, “antiepileptic drugs" and “efficacy”.
Articles was selected out independently by title and abstract
of all potentially significant full-text articles. The search for
additional sources in the literature lists from the included
full-text articles was carried out manually. The inclusion
criteria were: (1) adult patients with brain malignancies, (2)
>55 % of patients with proven or suspected glioma using
histological examination, (3) =10 patients receiving the
same AED. The exclusion criteria were: (1) 255 % of patients
receiving perioperative prophylaxis of AED, and the lack
of information on the outcomes of treatment of seizures
in relation to this group of patients and patients receiving
symptomatic treatment, (2) lack of documentation on
the outcomes for each AED, (3) articles on the treatment
of epileptic status The information was obtained from

interventional (randomized and non-randomized) and
observational studies (cohort, case-control and case series).

RESULTS AND DISCUSSION

Levetiracetam is often used as the first-line drug of the
epilepsy monotherapy regimen. [19, 20]. Although its exact
mechanism of action is not fully understood, it is reliably
known that it exerts its anticonvulsant effect by binding
the SV2A protein in synaptic vesicles. This drug has a wide
therapeutic range, rapid activation of pharmacodynamic
mechanisms, as well as good tolerability [18].

Kim et al. have shown that levetiracitam can contribute to
a longer survival of patients with glioma [21], whereas the
analysis of four clinical trials did not show the advantages
of using levetiracitam in terms of increasing the survival of
patients with brain tumors [22].

In the study, as mentioned above, it remains controversial
which of the AED is the best option to ensure not only
anticonvulsant, but also antitumor efficacy against glioma
cells.

Lange E Et al. have investigated the molecular biological
mechanisms of the effect of four antiepileptic drugs on
brain tumor cells: levetiracetam, valproic acid, per and
carbamazepine. To simulate native conditions directly
inside the tumor, the researchers have used a glioblastoma
cell line obtained from the patient. As a result of the
experiment, the findings show that of the four studied
drugs, only perampanel inhibited cell growth in the studied
glioblastoma cell lines, whereas levetiracetam did not show
antitumor activity [18].

According to a study carried out by Pim B. van der Meer,
leviracetam shows higher therapeutic efficacy compared to
enzyme-inducing antiseizure medications. A retrospective
observational cohort study included patients with grade
2-4 glioma with a maximum follow-up duration of 36
months. At the same time, cases of unsuccessful therapy
due to uncontrolled convulsions were twice as common in
the group receiving EIASM (36 % vs. 18 %). In addition,
the ineffectiveness of therapy in the leviracetam group for
other reasons was also much less common. Thus, in patients
with glioma, the prescription of levetiracetam to combat
convulsions seems more rational [23].

In another review study, a team of researchers from the
Netherlands analyzed the effectiveness of levetiracetam in
comparison with phenytoin and pregabalin among a similar
population of patients: suffering from epilepsy associated
with CNS tumors, more than 50 % of patients had
histologically confirmed tumors of neuroectodermal origin
(gliomas). It was concluded that levetiracetam, phenytoin
and pregabalin are effective in the treatment of epilepsy
associated with brain tumor damage, however, the use of
levetiracetam is characterized by the greatest effectiveness
and the lowest frequency of unsuccessful therapy [24].

A review made by Jia-Shu Chen et al.,, showed data to
conclude that the use of levetiracetam does not improve
the prognosis of life in the entire population of patients
with glioblastomas, however, among patients with certain
molecular patterns, levetiracetam may be the optimal
treatment for epilepsy [25].

Creative Surgery and Oncology, Volume 13, No. 4, 2023
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A group of researchers from Germany, on the contrary,
concluded in their review that the early start of the
use of antiepileptic drugs contributes to an increase in
survival and a decrease in progression of glioblastomas.
At the same time, a significant relevance was found only
between survival (overall and progression-free survival)
and levetiracetam intake. In addition, the researchers cite
data that may indicate the possible antitumor activity of
levetiracetam, probably due to epigenetic suppression of the
MGMT enzyme and subsequent increase in the effectiveness
of TMZ [26].

A relatively new anticonvulsant drug is brivaracetam,
a representative of the racetam class, an analogue of
levitiracetam, which is also a selective high-affinity ligand
for synaptic vesicular protein 2A (SV2A) [27].

This drug is approved as an additional therapy and
monotherapy for focal seizures in patients with epilepsy in
the United States, and also as an additional drug for focal
seizures in patients with epilepsy in the European Union
[28].

Brivaracetam has shown high efficacy in cancer patients as
an additional line of therapy for uncontrolled focal seizures,
while a fairly low incidence of behavioral and cognitive
disorders has been reported against the background of
therapy.

However, there is no data on the efficacy and tolerability of
this drug in patients with brain neoplasms.

Maschio M. et al. have investigated the antitumor activity
of brivaracetam in vitro. The findings show that the
anticonvulsant has a dose-dependent cytostactic effect
on different glioma cell lines, which is accompanied by
modification of a number of microRNAs (miRNAs). In their
previous studies, the authors evaluated these results as an
opportunity to use these data as a predictor of convulsions, as
well as tumor progression in patients with brain neoplasms
[29]. The efficacy of RVS as an adjunctive therapy in cancer
patients with uncontrolled focal seizures was evaluated in
randomized placebo-controlled studies [5, 30].

In this review, we have provided generalized information on
current literature data on the effectiveness of antiepileptic
drugs in a population of patients with brain neoplasms
combining both anticonvulsant and antitumor activity.
However, the results obtained on the antitumor activity of
levetiracetam are quite contradictory. Perhaps this is due
to the heterogeneity of patient populations in terms of
morphological examination of the tumor, different patients
receiving concomitant treatment, and the prevalence of
the tumor process. One cannot exclude the simultaneous
administration of antitumor drugs to this population
of patients, which may also affect subsequent results
in different studies. With regard to brivaracetam, it is
difficult to give an adequate conclusion about an effective
combination of antitumor and anticonvulsant activity due
to the insufficient number of studies to date. Also, studies
by different authors on this issue should be interpreted with
caution due to the fact that the effectiveness of antiepileptic
drugs has not always been the main result in studies, or
such studies evaluated different time points or different
effectiveness criteria.

KpeatnsHasa xupyprua n onkonorus, Tom 13, N2 4, 2023

CONCLUSION

Thus, modern antiepileptic drugs are a safe tool to treat
epilepsy in patients with tumors of the central nervous
system. Most publications note not only the high
effectiveness of modern drugs, such as levetiracetam and
brivaracetam, in the symptomatic treatment of epilepsy
associated with glioblastomas, but also their positive effect
on the prognosis of the patient's life. Besides, there are data
that prove the antitumor activity of these drugs. However,
these data are contradictory and require further research.
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