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“ICTAL” BRADYARRHYTHMIAS IN PATIENTS
WITH DRUG-RESISTANT EPILEPSY: RESULTS
OF LONG-TERM HEART RHYTHM MONITORING

To determine the type and incidence of ictal bradyarrhythmias in patients with drug-resistant types

Subcutaneous ECG monitors programed for recording pauses >3 sec and episodes of bradycardia
<45 bpm were implanted in 193 patients with persistent epileptic seizures without organic pathology
of the myocardium. Recording was activated by the patient/family at the onset of epileptic seizure.
The follow-up period was 36 months with visits to the clinic every three months.

For 36 months of monitoring, 6494 ECG fragments were recorded. Ictal bradycardia was observed
in 6.7% of patients, including ictal asystole in 2.6% of patients. Episodes of bradycardia and asystole
during epileptic seizures were transient and developed significantly more frequently in men, patients
with long duration of the disease, bilateral tonic-clonic or focal seizures with disorder of consciousness,
during sleep, on the background of treatment with several antiepileptic agents, mostly from the group

Bradyarrhythmias accompanying epileptic seizures are transient and reproducible from seizure
to seizure. They reflect functional changes in the myocardium and do not determine the life prediction
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pproximately 70 million people worldwide

suffer from epilepsy. Almost 1 million patients
have seizures, despite treatment, which reduce daily
activity and quality of life. Seizures are also a cause of
increased morbidity and mortality [1, 2]. Epilepsy is a
complex problem rather than a simple neurological disease
characterized by unprovoked seizure attacks and is attracting
increased attention from clinicians. The electrophysiological
changes in the heart are a natural consequence of the long-
term course of epilepsy. Cardiac effects can vary from deviated
rhythm variability to bradyarrhythmia, asystole, and other
heart rate disorders, showing the unbreakable brain-heart
connection and interaction. A range of heart arrhythmias
are detected in more than 50% of cases of epileptic seizure
attacks [3, 4]. Bradyarrhythmia is not a common reaction
to an epileptic seizure attack [S-7]. Ictal bradyarrhythmia
syndrome is usually typical of focal attacks with impaired
consciousness. They are less frequent in cases of secondary
generalization, and are more frequently observed in patients
with temporal epilepsy significantly [8-10].
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Of particular interest is the role of ictal brady
arrhythmias in the pathogenesis of sudden death (SD)
in epilepsy and are presumed to be a leading factor
of SD.

Current perceptions concerning heart rhythm
in the ictal period present fragmented information
obtained primarily by video electroencephalogram
(EEG) monitoring, including in patients who died
suddenly [11].

Aim

To determine the nature and frequency of ictal bra-
dyarrhythmias in patients with pharmacoresistant epi-
lepsy by long-term electrocardiogram (ECG) moni-
toring.

Material and methods

The study included 193 patients: 102 males, 91 fe-
males, with a mean age of 35.4 years (from 18 to 60
years).
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Inclusion criteria: patients diagnosed with focal epi-
lepsy and persistent attacks which occur at least 2 ti-
mes per year during the anti-epileptic therapy; aged
between 18 and 60.

Exclusion criteria: coronary heart disease; organic
myocardial pathology (postinfarction cardiosclerosis,
cardiomyopathy, myocardial hypertrophy more than
1.3 cm, heart defects); use of drugs affecting heart
thythm (beta-blockers, non-dihydropyridine calcium
antagonists); absence of epilepsy seizure attacks during
the anti-epileptic therapy; liver and kidney diseases;
and dysfunction, endocrine and mental disorders.

The patients were examined after signing the
informed consent. The ethics committee approved the
trial protocol.

Each included patient underwent EEG video
monitoring, brain magnetic resonance imaging
(MRI) (1.5 T). The epileptic focus was localized
and lateralized based on the clinical characteristics
of attacks, EEG video monitoring, and brain MRI
Organic myocardial pathology was excluded during
echocardiography, while hidden myocardial ische-
mia was ruled out based on a stress test. Organic
myocardial pathology was excluded in all cases, as
was latent coronary insufficiency during stress tests.
The 12-lead resting ECG was recorded, and 24-hour
ECG monitoring was performed to detect heart rate
and conduction disorders. Total blood count and
biochemical blood tests were carried out, in order to
estimate electrolyte and metabolic parameters.

Loop recorders, capturing the single-channel ECG
corresponding to the V2 lead, were implanted in all
patients to record the ictal ECG. The ECG recording to
detect bradyarrhythmias was automatically activated
by two programmable triggers: heart pauses (>3 s);
and bradycardia (<45 bpm). Moreover, each patient or
his/her relative/guardian could activate the recording
using an external device during or immediately after an
epileptic seizure attack. The external device was used
to activate the recording:

1. Once:
a) in the case of focal attacks with preserved
consciousness (immediately after the attack);
b) in the case of focal attacks without impaired
consciousness or bilateral tonic-clonic seizures
without aurora (immediately after the attack);

2. Twice:
a) in the case of focal attacks with impaired
consciousness or bilateral tonic-clonic seizures with
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aura (first, during aura, and second, immediately
after stopping the attack);

b) in the case of epileptic state/series of seizures
(first, epileptic state/series of seizures, and second,
when consciousness is regained or if there are signs
of the ongoing attack).

We developed an original patented technique
(RU2665019C1 “Method for detecting rhythm and
conduction disturbances in patients with epilepsy
using an implanted subcutaneous ECG loop register”).

Patients were examined by a cardiologist and
neurologist before the device was implanted and
subsequently every 3 months. ECG fragments saved in
the subcutaneous register were also interpreted every
3 months. The follow-up period was 36 months, at the
end of which the devices were explanted.

Statistical analysis was performed using SAS
software (version 9.4; SAS Institute, Cary, NC, USA).
The means and standard deviations were used to
express the normally distributed quantitative data.

Results

During the monitoring of 193 patients over a
follow-up period of 36 months (mean follow-up
period 34.6+6.03 months), 6,494 ECG fragments were
recorded using a loop register. The analysis showed
that at the time of the epileptic seizure attacks, 13
(6.7%) of 193 patients had bradycardia, and S (2,6%)
of the 13 patients in combination with asystole.

It should be noted that the heart rate response to
epileptic seizure attacks was stereotypical in all cases.
Sinus bradycardia was preceded by sinus tachycardia,
including in 3 of S patients with asystole. Brady-
arrhythmias appeared again from one attack to another.
Table 1 shows the clinical characteristics of patients
with ictal bradyarrhythmias. The mean age of patients
was 42 (27-57) years; 8 patients were male; and S were
female.

The mean duration of the history of epilepsy was
1S (6-4S) years. In 9 of 13 patients epileptic seizures
occurred during sleep. When the 12 -lead interictal
ECGs
interpreted, only 2 of 13 patients had abnormalities in
the form of partial right bundle branch block (Table 2).

Most of the patients with ictal bradycardia received

of patients with bradyarrhythmias were

combined anti-epileptic therapy, including two-
component therapy in S patients and three-component
therapy in another S patients. 3 of 13 patients received
one anticonvulsant agent. The majority of patients

(10 0f 13) received Na channel blockers.
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Table 1. Clinical characteristics of patients with bradyarrhythmias (n=13)

Num-

Dura- ber Num- Na Psy- Lesion Bra-
Patient tion N Type Num- chan- Y Struc- locali- Asys- Pace-
. ofat-  berof choacti- Alco- . dycar-
(sex, of epi- of ber of nel Sleep tured zation/ - tole, ma-
tacks BTCSs ve hol dia,
age) lepsy, attack AEDs  bloc- focus latera- sec  ker
per peryear agents .. bpm
years kers lization
year
1 (m, 46) 34 25 25 BTCS 3 Yes No Yes Yes No Frontal R+L 38 14.5  Yes
2 (m, 32) 13 4 4  BTCS 1 Yes No  Yes No Yes Multiregional ooy
— unknown
3 (m, 49) 45 276 ESIC 3 Yes No Yes Yes No  Temporal-L 49 - -
4 (£, 50) 14 12 FSIC No No No Yes Yes Temporal-R 43 = -
5 (m, 27) 29 12 12 FESIC 3 Yes No No Yes No ERE 30 36 -
temporal - R
6 (m, 39) 6 48 48 BTCS 1 No No Yes Yes Yes Frontal - R 44 - -
7 (m, 38) 15 36 0 ESIC 3 Yes  Yes No Yes No , lromtal 36 - -
temporal - L
8 (m, 51) 11 10 10 BICS 2 Y& No No Yes Yes om0
unknown
9 (f,27) 6 36 40 FSIC 2 No No No No Yes Temporal-R 41 — -
10 (f, 38) 29 25 0 FSIC 2 Yes No No No No Temporal-L 45 - -
11 (f, 35) 33 96 25 BTCS 2 Yes No No Yes No  Frontal R+L 37 - -
12 (f,57) 15 14 12 ESIC 2 Yes No No No Yes Frontal - L 38 3.6 -
13 (m, 55) 23 384 300 BTCS 3 Yes No No Yes Yes Multgingal 31 76 Yes
BTCS, bilateral tonic-clonic seizure; FSIC, focal seizures with impaired consciousness; R, right; L, left: AED, anti-epileptic drugs.
The mean heart rate (HR) during ictal bradycardia  Table 2. Key interictal ECG measurements
was 38.9 (30-45) bpm. The mean duration of asystole  in patients with bradyarrhythmias (n=13)
i h . .6-1 Fi 1 |
episodes reached 8.86 (3.6 5? s ( 1gures ,2). In Measurement S
3 cases, pauses were recorded immediately after the
artifacts inherent in the tonic-clonic phase of seizures. Heart rate, bpm 81.9£16.9
They were followed by spontaneous restoration of the RR duration, ms 764 + 179
sinus rhythm, and occurred during sleep. ,
. . . PQ duration, ms 156.2 +19.4
Another patient experienced focal attacks with
impaired consciousness while awake. These were QRS duration, ms 94.7%5.5
characterized by sudden atonia and asystole for 3.6 QT duration, ms 360.2 + 44.4
seconds on ECG, followed by sinus bradycardia with
QTc duration, ms 371.2£51.3

HR 38 bpm. In one patient, episodes of ictal asystole
were recorded during focal attacks with impaired
consciousness manifested by aurora.

All 5 patients who experienced heart pauses during
the ictal period also had asystole events lasting for
more than 3s during the 24-hour ECG monitoring at
night and were not associated with epileptic seizure
attacks.

The epileptic foci in all patients with heart pauses
were extratemporal. 4 of the 8 patients with bradycardia
had temporal foci, while another 4 patients had
extratemporal foci.

Focal attacks with impaired consciousness were
detected in S of the 8 patients with bradycardia. One
of these patients had an aura before the attacks, and S
patients had attacks with typical symptoms. Bilateral
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tonic-clonic seizures occurred during sleep at night in
3 of 8 patients with bradycardia.

Six patients had a family history of epilepsy and
SD: epilepsy in relatives (n=1); recurrent episodes of
loss of consciousness (n=3); drownings and accidents
(n=2); and SD at a young age (n=1).

Of the 13 patients, 3 individuals with heart pauses
of more than 6 seconds had implanted pacemakers, and
they noted decreased mental confusion after attacks
during the follow-up period.

Discussion
According to the literature, ictal bradycardia detec-
ted during the registration of bioelectrical activity of

ISSN 0022-9040. Kardiologiia. 2020;60(12). DOI: 10.18087/cardio.2020.12.n1379



JxapanHC®

CUNA, KOTOPAA NMOMOTAET
1OCTUI'ATb bOJIbLUEIO

MuorocpaxTopHbie npenmylecrsa™”
AOKa3aHHasA Kapauo-
ecponporekumna™

al;

% 35 %| 39 x

CHuXeHue OP CHuXeHue OP CHuxeHue OP
CC-cmepTn**' | | rocnutanusauui BO3HMKHOBEHUSA
' no npuuuHe CH*! UNW yXyALeHus

¢ponaTuin’s?
/ \ He

BKNIYEeH boJieayem .
3770 uummlu:umuﬂn;w'*
bAarofaps AOKa3aHHbIM
penmylLecTBam’s

=

I>xapanHc’
(amnarnn$nosuH)

VY B3poCnblX nauueHToB ¢ C12 1 ycTaHoBneHHbIMu CC-3a60NeBaHNsMI B aHaMHe3e'

CHuxenve OP CC-cmepTu Ha 38% 6bIN0 SOCTUTHYTO B obuen Nonynauum uccnegosatus EMPA-REG OUTCOME® (OP=0,62; 95% fI: 0,49-0,77; p<0,001)" Peknama
TocnuTanusauys no npuumHe CH 6bina BTOPUUHON KOHEUHOI TOUKO ccnesoBanms EMPA-REG OUTCOME® (OP=0,65; 95% JIKx: 0,50~ 0855

CHueHue OP BO3HUKHOBEHUS U yXyAWeHs HedponaTuit: OP=0,61; 95% [i: 0,53-0,70% BO3HMKHOBEHME UMW YXYALLEHEe He(bponaTMM OnpenenseTcs kak NporpeccupoBaHme MakpoanboyMiuHypui, yaBoeHue
CbIBOPOTOUHOTO KpeaTuHuHa, CK® <45 m/MuH/1,73 M3 Hauano 3aMecTuTenbHoil NOYeUHON Tepanuu; CMepTb Mo NPUUNHE XPOHUUECKON 60ne3HN nouek. BO3HMKHOBEHMeE niu yxyalweHwe Hedponatiu bbinn 3apaqee
onpezeneHHbIMIN BTOPUYHbIMI KOHEUHbIMM TOUKami B uccnefoBaHiny EMPA-REG OUTCOME®!

# B ONONHEHMe K caxapocHmxarowemy pekTy, [kapanHc® nposemMoHCTPUPOBan CHIKEHNE BECa U apTepuanbHOro AaBneHuns. [xapanHc® He NokasaH ANS CHUXEHWUs Beca v apTepuanbHoro AaBnexus®,

C/12 - caxapHblit AnabeT 2 Tuna, CH - cepaeyHas HeROCTaTouHOCTb CC - CepAEUHO-COCYAUCTbIA, OP — OTHOCUTENbHBIA PUCK, A - BOBEPUTENbHBIN HTEPBaN, CKD — CKopocTb Kny6ouKkoBOW dunbTpaLm

1. Zinman B, Wanner C, Lachin JM et al. EMPA-REG OUTCOME Investigators. Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes. N Engl ) Med. 2015;373(22):2117-2128. 2. Wanner C, Inzucchi SE,
Lachin JM, et al. Empaghﬂozm and progression of kidney disease in type 2 diabetes. N Engl ) Med. 2016. 3. Diabetes Care 2019 Dec; dci190066. doi: 10.2337/dci19-0066. 4. Cosentino F. et al. 2019 ESC Guidelines on
diabetes, pre-diabetes, and cardiovascular diseases developed in collaboration with the EASD. Eur Heart ] 2019;00:1-69. 5. Diabetes Care. 2020; 43(Suppl.1):598-5110. doi: 10.2337/dc20-S009. 6. UHCTpyKuus no
ME[VLMHCKOMY NPUMEHEHWIO NeKapCTBEHHOrO npenapara kapanHc®.

KPATKAR HHCTPYKLIUA 10 MEAVLIMHCKOMY NPUMEHEHWHO JIEKAPCTBEHHOTO MPEMAPATA [DKAPUHC™®

Peructp yaocroBep IN-002735. Toprosoe HaumeHoBaHue: XXAPAVHC. MexxpynapoaHoe HenaTeHTOBaHHOE HaUMeHoOBaHMe: SMnarudnosuH. JlekapcreenHasn gopma: NOKpbITble
CoctaB. 1 Tabnetka, NOKpbITas NEHOUHOI 060N10YKON, COREPXMT: dedicmeyroujee gewecmso: mnarmudnosud — 10,000 mr/25,000 mr. DapmakoTepaneBTUYeckas rpynna. [NOTMMKEMUYECKOE CPEACTBO ANA NMepopanbHoro npwmeueuwﬂ -
UHTM6MTOP HaTpWii3aBUCAMOTO NepeHocymka rioko3bl 2 Tuna. Kop ATX: AT0BK03. Moka3anua k npumenennto. [inA Tepanuu caxapHoro auateta 2 Tuna y B3POCMbIX NALMEHTOB C HeafekBaTHbIM FMMKEMUYECKIM KOHTPONeM B AOMONHeHue
K AvieToTepanin 1 Gu3nyeckum YMPaKHEHNAM: B KaueCTBE MOHOTEDaNUAW; B KauecTse KOMOUHUPOBAHHOM TEpaniii ¢ ApYrMI TUNOTIMKEMUHECKUMIt enapatamu, BKIIio4as HCynUH. [IPenapar nokasaH nauueHTam C caxapHbim Auaberom 2 Tuna
1 BbICOKIM CePAIeUHO-COCYAMCTHIM PUCKOM™ B KOMGMHALMI CO CTaHAAPTHOIM Tepanueli cepAeUHO-COCYANCTbIX 3a60NEBAHMIT C LENIbi0 CHINKEHUA: O6ILEH CMEPTHOCTI 32 CYET CHUKEHMS (ePeuHO-COCYAMCTON CMEPTHOCTH; CePIEYHO-COLYANCTO/

R —

CMEPTHOCTY W TOCTMTANU3ALMM N MOBOAY CePAEYHOIN HeROCTaTOuHOCTA. *BbicoKull cepdeyHo-cocyucmbili puck onpedeneH Kak Hanudue xoma Gol 00020 U3 credylowjux 3a6oseganudi u/unu cocmostud: MBC (ucpap 8
wyHmupoearue KoporapHelx apmeputi, MbC ¢ nop: 00H020 KOPOHAp cocyda, MbC ¢ nap HeCKO/bKUX KOPOHAPHBIX (0CY008); uwieMuyeckuti unu 2emoppazuyeckuti UHCYbIT 8 GHAMHe3e; 3a60ﬂesaﬁw7 nepmpepuqeckux apmeputi
(cc (i unu Ge3). Mpot TinepuyBCTBUTENLHOCTb K 3MNArNMGNO3MHY /Uiy MioboMy BCoMoraTesnibHOMY BeLLECTBY B cocTae npenapata. (axapHblii anaber 1tuna. Yeckuil ke PEHOCUMOCTb N1aKTO3b,

JLeQUUMT NaKTasbl, CUHAPOM FNIOKO30-TanakTo3Hoi Manbabcop6Lum (B cocTaB npenapata BXOAUT NaKTo3bl MoHOrAapat). Moueytas HepocTatouHocts npu CKO <45 Mn/Mink/1,73 M2. bepemeHHOCTb 1 Nepuog rpyaHoro scKapMﬂMBaHm Bospact crapuwe
85 net. Bospact 1o 18 neT (B (BA3Y C HEAOCTATOYHOCTbIO AAHHBIX MO 3PdeKTUBHOCTU 1 Be3onacHocTh). C OCTOPOIKHOCTBIO. MaumeHTbI ¢ PUCKOM Pa3BUTUA TMNOBONEMIN (npumeueuue TUNOTEH3UBHbIX NPENapaTos o Cy4aAMit apTepuanbHoit
TUNOTeH3U B aHamHe3e). Npu 3a6oneBanuax KeNYI04HO-KULLIEYHOT TPAKTa, NPUBOAALLIAX K NOTEPE KIAKOCT. Bopacr crapuue 75 ner. My B Cpow BUHbI WM UHCYMHOM. UHdeKLMM Moyenonosoit
CUCTeMbl. [IeTa C HU3KUM copef YINeBOfI0B. Yeckuii B Hu3kas cekpeTopHaa akTUBHOCTb GeTa- -KNETOK i enesbl. npu p TU M B Iep1O; FPYAHOTO BCKAPMAMBAHUA.
Mp EIVET T B0 Bpema Gep ™ np BBUAY HEAOCTaTOYHOCTI AaHHbIX N0 SPOEKTUBHOCTM M GesonacHocT. Jable, nonyqeuuble B AOKNMHUYECKUX MCCNEAOBAHNAX Y MBOTHBIX, CBUAETENbCTBYIOT
onp mnarnud B IPYAHOE MONOKO. He MCKNIoYaeTca puck Bo3aeicTBIA Ha HOBOPOX/AEHHBIX U AeTeli NP rPYAHOM BCKAPMAUBAHNN. ﬂpmmeueume 3MNArNUGno3uHa B Neproa rpyaHoro BCKAPMAMBAHUA NIDOTUBONOKA32HO. Mpn
He IMnarmo B NEPUOA TPYAHOTO BCKAPMIMBAHWA KOPMAEHUE TPyAblo CIEAyeT npekpaTuTb. Cnoco6 mp W Ao3bl. panus unu Ip P emas no3a
CocTaBnAeT 10 Mr (1 Tabnera 3 10311pOBKOiA 10 Mr) 1 pas B cyTku. lpenapar crieayeT NPUHUMATL BHYTPb, 3anMBas BOROVL. B ciyuae ecin cyTouHas 4osa 10 Mr he 06ecneymBaET afjekBATHOTO FUKEMUYECKOTD KOHTpoﬂﬂ 71032 MOXeT 6bITb yBenuyeHa o
25 mr (11abnetka noxuposxom 25mr) 1 pa3 B ¢yTKu. MakcumanbHas cyTounas 03a coctanaet 25 Mr. lpenapar }l)KAP).'lVIH( MOXET NPUHUMATBCA HE3aBICUMO OT NPYeMa NLLM B Mio6oe BpemA KA. Iy coBMecTHOM npuMeHeHuy npenapata KAPANHC
cnp IM CyNb | NN C MHCYNMHOM MOMXET NoTpeboBaTbCA CHNKeHUe A03bl Np Cynbd I/UHCYNIMHA U3-3 PUCKA Pa3BUTUA runornukemuu. Jeticmeus npu nponycke npuema o0HoU UnU HeckosoKux 003
JIeKapcmeeHH020 npenapama Tlpu nponycke 03I NAUMEHTY CneAYeT NPUHATD Npenapar, kak Tobko oH 06 3ToM BCnomHuT. He CnepyeT NPUHMMATh AABOVHYIO [103y B TeYeHUe OBHUX CYTOK. [lpumeretue npenapama & 0cobbix 2pynnax nayueHmos.
llpumeriexie npenapara y NaLeHToB C N0YEYHOI HeRoCTaTouHOCTbH0 npu CKO menee 45 mn/muk/1,73 M’ npotuBonokasao. Mauventam ¢ CKO =45 mi/muk/1,73 M’ KoppeKuum 203l He TpeﬁyeTcn Imnaru He JOMKeH N Tb(A Y NALUeHTOB
C TePMUHANbHOI CTaAMe NOYEYHO HeZOCTATOUHOCTI AW Y HAXOAALLVXCA Ha reMopuanuse. I'IauuemaM CHapyLUEHNAMM GYHKLIMY NeyeHn KoppexL 4o3bl He Tpebyetca. loGouoe AeiicTBMe. 06L1ias YacToTa HeXenaTenbHbIX Peawiuii y NaUeHToB,
MoAYYaBLUUX IMNATMNGAO3MH AN NNaLebo, B KNMHUYECKUX UCCnefoBaHuaX Gbina cxoaHoi. H. yacroit HOVt P 6bina runornukemus, A Npu Ny mnarnud B KOMOMHaLMN C NPOU3BOAHBIM
CyNbGOHUTMOYEBIHBI UNM UHCYAMHA. HexenaTenbHble peakiyy, HAONIOAABLINECA Y NaLMEHTOB, NONMYYaBILMX IMNAMUGNO3MH B NNaL PyeMbIX MCC pacnp 10 CUCTEMHO-OPraHHbIM KNaccaM ¢ yKazaHUeM YacToTbl uX

cornaco p BO3: ouenb uacto (>1/10), acto (o7 >1/100 4o <1/10), Heyacto (ot >1/1000 4o <1/100). Ouenb vacro. Hapyuwierus co cmopore! 06MeHa 8ewjecme U numaHus — TUnO/IMKeMiUA (Npvt COBMECTHOM NpUMeHeHn
Wit UHCynUHOM). YacTo. MrcpexyuokHsle u nap — Barl Hblil KaHAW03, BYNIbBOBArMHUT, GanaHuT U Apyrue reHUTanbHble nHa nyTeit (8 Tom umcne
nMénOHedeMT " ypocencwc) Hapyu/eHun €0 CTOPOH®! KOXU U NOOKOXHBIX MKAHel] — 3y (TeHepanu30BaHHbIi), Cbib Ha KOXe. HapytuieHLs co cmopoHsi novek u nymeli — Mouesblnenehm 06wyue paccmpoticmea u HapyuweHus
8 Mecme 88e0eHUS — Kaxpa. U UHC OaHHble — KOHUeHTpaLyu nunugos B nnasme kposy. Hevacto. Hapywenus co CMOpOHb KOXU U NOBKOKHblX MKGHeL — KpanuBHULA. HapywieHus co cmopoHel cocydos —
runoonemus. Hapywenus co cmoponblnoue;(umoqeableobﬂwuxnymeu Av3ypua. JlaGopamopHeie u UHCMp 0aHHble — ¢ CKOPOCTY KNy KpeaTiHIIHA B Na3me KPOBH, NOBbILLEHUE
[ puta. [lonHelii nep peakyuli ux afe (i yacmome! npedcmassie 8 UHCMPYKYUL NO MeOUYUHCKOMY NPUMEHEHUIO. Yenosusa xpaueuvm Mpu Temnepatype He Bbliue 25 °C. XpaHuTb B HeAOCTYNHOM ANA AeTeit
Mecte. CpoK rogHocTy. 3 rofa. He cneyet npuxvmath npenapar no UCTeyeHy Cpoka roaHocT. Yenosua otnycka. Mo peuenty. llo/iwas ungopmayus npedcmasneHa 6 UHCMPYKYUY N0 MeOUYUHCKOMY NPUMEHeHUIO.

000 «bepuHrep UHrenbxaitm» —~ .
125171, MockBa, llennHrpazckoe wocce, 16A, cTp. 3. "l Boehrln_ger
Ten. +g (435) 544 50 4i1h Ingelheim
www.boehringer-ingelheim.com Rl

WHdopmauua Ana ceunanicTos 3apaBooxpaHeHus PC-RU-100914, ot 2020



§ ORIGINAL ARTICLES

Figure 1. Ictal asystole (14.5 s)
in the patient with bilateral tonic-clonic seizures
detected automatically (recording rate 25 mm/s)

Figure 2. Bradycardia (44 bpm) in a patient with focal
epileptic seizures with impaired consciousness registered
by patient activated recording (recording rate 25 mm/s)

i
Agystole Detected

the brain in the video EEG leads is rare (<5%), while
asystole is even rarer (0.3-0.4%) [S, 12]. In our study,
patients diagnosed with epilepsy had bradycardia and
asystole in 6.7% and 2.1% of cases respectively.This can
be attributed to the occurrence of these ECG patterns
which do not occur in every epileptic seizure attack, as
well as the increased possibilities of long-term heart
rhythm recording using a subcutaneous loop register.
Bradyarrhythmias in patients with pharmacore-
sistant forms of epilepsy are of the most significant
interest. This is due to the possible correlation
with sudden unexpected epileptic death in which
postictal bradyarrhythmias may be associated with
a higher risk of SD, since they are the result of
tonic muscle contraction and apnea with hypoxia
or central apnea [13, 14]. Ictal asystole and
bradycardia might be more benign and may occur in
the arousal of the parasympathetic nervous system
or abrupt cessation of sympathetic activity during
an epileptic seizure attack. They may be provoked
by a sense of fear when catecholamines are released,
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causing a vasovagal reaction of cardioinhibition and
vasodilation [15].

Unfortunately, our study was limited by the inability
to simultaneously record ECG and EEG during
epileptic seizure attacks. This prevented us from
making conclusions about the correlation between
bradycardia and asystole with pathological electrical
activity in the brain. However, the use of an external
device by a patient or his/her relative/caregiver to
activate the ECG recording, depending on the type
and symptoms of the epileptic seizure attack and post-
attack confusion, enabled us to improve the ECG
recording in the ictal period. The assumption that
registered bradyarrhythmias are ictal, even based on
indirect data in the group of patients examined, was
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significant considering that, according to population
studies, the frequency of erroneous diagnosis of epi-
lepsy is as high as 31.8%. This can be ascribed to the
high frequency of syncopal states and non-epileptic
seizure attacks of psychogenic nature [16].

This study showed no difference in the frequency of
bradycardia depending on the location of the epileptic
focus or the type of epileptic seizure attacks. Asystole
was detected in 3 patients with bilateral tonic-clonic
attacks, and 2 patients with focal attacks with impaired
consciousness and extratemporal localization of the
pathological foci.

The only case of atonia in the patient with focal
attacks and impaired consciousness, bradycardia, and
asystole may be the result of cerebral hypoperfusion
during a sudden decrease in HR or the rapid spread of
ictal activity involving the pontine reticular formation,
accompanied by a typical clinical picture of the loss of
postural tone [17].

Lempert et al. showed that asystoles lasting more
than 14s were accompanied by the flattening of the
EEG elements at the same time as muscle twitching and
tonic spasms. Similar sudden diffuse and generalized
slowing of electrical activity in the brain is observed
during the tilt test in patients with cardioinhibitory
syncopes during their development [18]. Tonic or
myoclonic signs associated with brain hypoperfusion
are predominantly typical of non-epileptic anoxic
phenomena. Only a few typical bilateral tonic-clonic
seizures are accompanied by the development of
asystole [19].

Three patients with bilateral tonic-clonic seizures
had pacemakers implanted as a result of asystole epi-

sodes being detected during epileptic seizure at-
tacks. During the follow-up, these patients noted a
decrease in post-attack mental confusion, with the
same frequency of seizure attacks. This indicates that
pathological epileptic activity is the main mechanism
of their development.

The epileptic nature of epileptic seizure attacks
is also shown by their manifestation by automatisms,
visual, olfactory, and auditory aura, and a sense of déja
vu, as experienced in 6 of our patients with episodes
of bradycardia and focal motor attacks with impaired
consciousness [20].
the

mechanisms involved in activating the autonomic

Moreover, independent co-existence of
nervous system in epileptic seizure attacks involving
cardiovascular and cardiorespiratory reflexes cannot
be excluded [21]. The interactions of these reflexes
with sympathetic and/or parasympathetic effects
during attacks can explain the combination of sinus

tachycardia and sinus bradycardia.

Conclusion

This study demonstrated the transient nature and
reproducibility of the ECG phenomena data. The long
history of attacks of loss of consciousness in all patients
with bradyarrhythmias/asystole indirectly indicates
their benign nature and may exclude the role of such
bradyarrhythmias in the origin of sudden epileptic
death.
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