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XAOPTAAMAOH CMNPAMO XUAPOXAOPOTUA3NA B KOMBUHALINA C AHTUOTEH3WNH
PELIENTOPEH BAOKEP 3A AEMEHUE HA APTEPUAAHA XWUMNMEPTOHNA — METAAHAAU3

E. QuaunoBa’ , C. fuHeBa', K. YayHoBa', B. MaBroBa’, K. KaaunoB?, T. Beko8®

"Yaukagpapma BucokokauecmBeHume AekapcmBa — Cogus, bvazapus
2(akyamem no ungpopmamuka, HoB Bvazapcku yHuBepcumem — Cogus, Boazapus
3Makyamem no ¢papmauus, MeguuuHcku yHuBepcumem — lNheBeH, Boazapus

Peslome. HamaasBaHemo Ha cbpgeuHo-cbgoBama cMbpmHocm U 3aboAseMocm npu hauueHmu, AekyBa-
Hu 3a apmepuanHa xunepmoHus (AX), e npsiko cBop3aHo ¢ noHwkaBaHemo Ha apmepuaAHOMO HaAs2aHe
(AH). Ouypemuuume ca goka3aHo noAe3HU 3a npegomBpamsBaHe Ha cbpgeyHo-cbgoBu ycAokHEHUS U
umMam gbA2a ucmopusi Ha besonacHocm u edpukacHocm. OcHoBHama ueA Ha mo3u MemaaHaAus3 e ga
ce cpaBHu epukacHocmma Ha kombuHauusma Ha aHzuomeH3uH peuenmopeH baokep (ARB) c xaop-
manugoH (CTLD) uau xugpoxaopomuasug (HCTZ) npu nauueHmu ¢ AX. Topcuxme usmouHuuu B enek-
MPOHHU 6a3u gaHHU PubMed, MEDLINE, Scopus, Psylnfo, Cochrane, eLIBRARY.ru, http://ClinicalTrials.gov u
http://www.clinicaltrialsregister.eu npe3 cenmemBpu 2018 2., 3a ga ugeHmuduuupame npoyuBaHus, us-
cnegBawu epekma om kombuHauusma Ha ARB ¢ CTLD uau HCTZ Bopxy CUCMOAHOMO U guacmOAHOMO
AH (CAH u OAH) npu nauueHmu ¢ xunepmoHus. MNpomsHama 8 CAH u [AH, uspa3seHu kamo cpegHo npe-
meaneHa pasauka (WMD), bewe ocHoBHama Hu kpauHa mouka. Memogbm cbc cAyyalHu epekmu bewe
usbpaH kamo ocHoBeH aHaAu3 u peayamamume 6saxa npegcmaBeHu ¢ 95% goBepumeneH uHmepBan
(CI). N3BbpweH e aHanu3 Ha yyBcmBumenHocmma. 15 npoyuBaHus, npegcmaBawu gaHHU 3a 28 omgea-
HU peXkuma Ha gosupaHe, ca BkaloueHu B aHaAu3a, cpaBHsBaw, epukacHocmma Ha kombuHauusma Ha
ARB u CTLD cnpsamo edpekma om kombuHupaHama ynompeba Ha ARB u HCTZ npu xunepmoHuuu. CpaB-
HeHus Ha ARB/HCTZ cpewy ARB noka3a npomeHu 8 AH om -6.89 (-8.09, -5.69) mmHg 3a CAH u -3.67
(-4.15, -3.19) mmHg 3a OAH. 3a cpaBHeHuemo ARB/CTLD cnpsamo ARB/HCTZ npomeHume 6sxa -6.30
(-7.30, -5.29) mmHg 3a CAH u -3.57 (-4.17, 2.98) mmHg 3a OAH. Hawusm aHaAu3 npegnoaaza npeBec
Ha CTLD B8 koHmpoaa Ha kpbBHomo HansizaHe B8 cpaBHeHue ¢ HCTZ. BapBawme, ue CTLD mps6Ba ga ce
pasanexkga kamo ueHHa anmepHamuBa 3a HCTZ u BvamokHocm 3a npunazaHe Bv8 dukcupaHu go3oBu
kombuHauuu ¢ ARB, Bonpeku Ye ca HEObXOgUMU goNbAHUMEAHU U3cAegBaHus.

KalouoBu gymMu: xugpoxAopomuasug, XAOPMaAUgoH, guypemuuu, aH2auomeH3UH-peuenmopeH baokep,
apmepuaAHa XunepmoHus

CHLORTHALIDONE VERSUS HYDROCHLOROTHIAZIDE WITH ANGIOTENSIN RECEPTOR
BLOCKER IN PATIENTS WITH HYPERTENSION — A META-ANALYSIS

E. Filipova', S. Dineva', K. Uzunova', V. Pavlova', K. Kalinov?, T. Vekov*

"Tchaikapharma High Quality Medicines — Sofia, Bulgaria
2Department of Informatics, New Bulgarian University — Sofia, Bulgaria
SDepartment of Pharmacy, Medical University — Pleven, Bulgaria

Abstract. The reduction in cardiovascular mortality and morbidity in patients treated for arterial hypertension
(AH) is directly related to the magnitude of blood pressure (BP) reduction. Diuretics have proven useful
for the prevention of cardiovascular complications in addition to a long history of safety and efficacy. The
main aim of this meta-analysis is to compare the efficacy of the combination of angiotensin receptor
blocker (ARB) and chlorthalidone (CTLD) or hydrochlorothiazide (HCTZ) in patients with AH. We searched
electronic databases PubMed, MEDLINE, Scopus, PsyInfo, Cochrane, eLIBRARY.ru, http://ClinicalTrials.gov
and http://www.clinicaltrialsregister.eu in September 2018 to identify studies that investigate the effect of
the combination of ARB with CTLD or HCTZ on the systolic and diastolic BP (SBP and DBP) in patients
with AH. Changes in SBP and DBP expressed as a weighted mean difference (WMD) were our primary
outcomes. The random-effects method was chosen as the primary analysis and analysis and results were

3 <<

Opuzunaniu cmamuu / Original articles




(=]
=
=
N
=
=
Y
]
=
=
(1]
3
9
3
=
=
~
(=]
=.
=3
-
3
[
=
=
=
(1]
(7

E. QuaunoBa u gp.
KAPANOAOT A & XAOPMAAUGOH CNPSIMO XUgPOXAOPOMUaA3Ug...
KAPAMOXIPYPT A Tom 3, Bpod 1 - 2020

presented with a 95% confidence interval (Cl). Sensitivity analysis was performed. 15 studies presenting
data for 28 separate dose regimens remained to be included in the analysis comparing the efficacy of
the combination of ARB and CLTD to the effect of the combined use of ARB and HCTZ in patients with
AH. Comparisons of ARB/HCTZ versus ARB showed changes in BP of -6.89 (-8.09, -5.69) mmHg for
SBP and -3.67 (-4.15, -3.19) mmHg for DBP. For the ARB/CTLD versus ARB/HCTZ comparison changes
were -6.30 (-7.30, -5.29) mmHg for SBP and -3.57 (-4.17, 2.98) mmHg for DBP. Our analysis suggests
prevalence for CTLD in BP control when compared to HCTZ. We believe it should be considered as a
valuable alternative for HCTZ and an option for fixed dose combinations with an ARB although further

research is required.

Key words: hydrochlorothiazide, chlorthalidone, diuretics, angiotensin receptor blocker, arterial hy-

pertension

BbBEOEHUE

ApmepuanHama xunepmoHus (AX) e 3aboasBaHe,
koemo noHacmosiwem 3acsiza Hag 1 MApg. uHguBugu
no ueAus cBsam, ¢ meHgeHuus ga ce pasnpocmpaHu
gonbAHUMEAHO nopagu Bce no-3acmapsBawomo Ha-
ceneHue [1]. B cBemoBeH mawab noBeue om nonoBu-
Hama om cMbpmHume cAyyau, cBbp3aHu CbC cbpgeu-
HO-cbgoBu 3aboaaBaHusa (CC3), ca peayamam om AX
[2, 3]. Cegmusam gokaag Ha CvBmecmHus HaUUOHaAEH
komumem no npeBeHuusi, omkpuBaHe, oueHka u neue-
Hue Ha Bucoko apmepuanHo HaasizaHe (AH) onucBa
Bpbskama mexgy AH u pucka om CC3 kamo ,Henpe-
kbcHam, nocaegoBameneH u HezaBucum om gpyau
puckoBu ¢akmopu“ [4]. MemaaHaAusbm Ha Habalo-
gameAHu u3scAegBaHus nokasa, ye puckbm om cbp-
geuHo-cbgoBa cmbpm HapacmBa HenpekbcHamo om
HuBa Ha AH om 115 mmHg 3a cucmonomo AH (CAH) u
75 mmHg 3a guacmoaHomo AH (OAH) [5].

HamansBaHemo Ha AH e macHO cBvp3aHo ¢ ho-
gobpsaBaHemo Ha cMbpmHocmma u 3aboAsemMocmma
npu nauueHmu c AX. lMoAaesHocmma Ha guypemu-
uume 3a npegomBpamsBaHe Ha CbpgeyHO-CbgoBu
ycnokHeHus e nokasaHa B8 2onemu KAUHUYHU u3num-
BaHus [4] u me3u cpegcmBa umam gbA2a ucmopus
Ha 6esonacHocm u edukacHocm [6,7]. Bce noBeue
uscnregoBamenu u kauHuuucmu nocmaBam Bonpoca
gaAu muasug-nogobHu guypemuuu kamo xaopmanu-
goH (CTLD) u uHganamug mozam ga ce okakam no-
gobpa aanmepHamuBa om kaacuueckume muasugHu
guypemuuu (Hanp. xugpoxaopomuasug — HCTZ, u
beHgpodpaymemuasug), HoO maxHomo npeBvaxogcmBo
Hukoza He e mecmBaHo B gupekmHu KAUHUYHU u3-
numBaHus [8].

>> 4

BACKGROUND

Arterial hypertension (AH) is a disease currently
affecting more than one billion individuals worldwide
with a tendency of dispersing further due to the in-
creasingly aging population [1]. Globally, more than
half of cardiovascular-related deaths are a result of
AH [2,3]. The Seventh Report of the Joint National
Committee on Prevention, Detection, Evaluation, and
Treatment of High Blood pressure describes the re-
lationship between BP and risk of cardiovascular
disease (CVD) as ,continuous, consistent, and inde-
pendent of other risk factors® [4]. Meta-analysis of
observational studies showed that the risk of cardio-
vascular death increases continuously from systolic
BP (SBP) levels of 115 mmHg and diastolic BP (DBP)
levels of 75 mmHg [5].

BP reduction is closely bound to the improvement
of mortality and morbidity in patients with AH. The
utility of diuretics in the prevention of cardiovascu-
lar complications has been shown in major clinical
trials [4], and these agents have a long history of
safety and efficacy [6, 7]. More and more research-
ers and clinicians are posing the question whether
thiazide-like diuretics such as chlorthalidone (CTLD)
and indapamide might prove a better alternative than
classical thiazide diuretics (e.g. hydrochlorothiazide
— HCTZ and bendrofluazide), but their superiority on
outcomes has never been tested in head-to-head
RCTs [8].



M3BecmHo e, ue CTLD e 1.5 go 2.0 nomu no-mo-
weH om HCTZ, uma 3Ha4YUMEAHO NO-gbAb2 NOAYXKU-
Bom (45-60 h cpewy 8-15 h) u npogboakumeaHocm
Ha getcmBuemo (48-72 h cpewy 16-24 h). Memaa-
HaAuU3u cbWwo npegnoAaazam, ye CTLD e no-edpekmu-
BeH om HCTZ no omHoweHue Ha hpegomBpamsBaHe
Ha cbpgeyHo-cbgoBu uHuugeHmu [9, 10]. MemaaHa-
Au3 [50] u mpexkoB memaaHaaus (nogeomBs ce 3a
nybaukyBaHe), u3BobpuwieHu om Hawus ekun, nocou-
Bam pasnpocmpaHeHuemo Ha CTLD no omHoweHue
Ha koHmpona Ha CAH u [OAH.

AX uecmo e npugpy’keHa om gpyau cbnbmcm@a-
wu 3aboaaBaHusg, koumo npaBam koHmpoaa Ha kpbB-
HOMO HaAsizgaHe C eguH aHmuxunepmeH3uBeH azeHm
He3agoBoAumeneH. B me3u cayyau e Heobxogum kom-
BbuHupaH AekapcmBeH pexkum [11-14]. CvbBpemeHHU-
me pbkoBogcmBa Ha EBponeuckomo kapguono2uuHo
gpy>kecmBo (ESC) u EBponeuckomo gpyxkecmBo no
xunepmoHusi (ESH) npenopvuBam uHuUuuuaAHama
aHmuxunepmeH3uBHa mepanus ga BkalouBa go3oBa
kombuHauus om gBa aHmuxunepmeH3uBHU Meguka-
MeHma, 3a npegnovyumane kamo ¢ukcupaHa kombu-
Hauus ¢ egHa mabaemka. EgHa om npenopbuBaHume
kombuHauuu Ha nbpBu usbop e baokep Ha PEHUH-aH-
2uomeH3uH-angocmepoHoBama cucmema (PAAC) u
muasugeH UAU muasugo-nogobeH guypemuk [12].

KoMbuHupaHemo Ha guypemuuu C uHXubumop
Ha aHzuomeH3uH-koHBepmupawus eH3um (ACEi) uau
aHzuomeH3uH peuenmopeH baokep (ARB) e wupoko
u3noA3BaH u epekmuBeH nogxog, koumo ce npeBop-
Ha B ymBbpgeH komnoHeHmM Ha Hacokume 3a Aeve-
Hue Ha AX Ha 6asama Ha gokasamencmBa [15-17].
KombuHauuama Ha ARB ¢ muasugeH guypemuk e
gokaszaHa kamo edukacHa npu nauueHmu c xunep-
MOHUA C gONbAHUMEAHU CbpgeuHo-cbgoBu puckoBu
dakmopu uAu npu nonyaauuu, yuemo AH mpagu-
UUOHHO € cAabo koHmpoaupaHo, kamo Bwv3pacmHu
Xopa, Auua CbC 3axapeH guabem u yepHokoXku nauu-
eHmu [18, 19]. Bonpocom kol guypemuk — CTLD uau
HCTZ, obaue He e wupoko obcbxkgaH.

MATEPUAA N METOON

OcHoBHama ueA Ha Hacmoswus MemaaHaAu3 e
ga ce cpaBHu epukacHocmma Ha kombuHauusma Ha
ARB u CTLD c epekma om kombuHupaHama ynompe-
6a Ha ARB u CHTZ npu nauueHmu ¢ AX.

E. Filipova et al.
Chlorthalidone versus hydrochlorothiazide... CARDIOLOGY&

Volume 3, Number 1+ 2020 CARDIAC SURGERY

It is known that CTLD is 1.5 to 2.0 times more
potent than HCTZ, has a considerably longer half-life
(45-60 h vs 8-15 h) and duration of action (48-72 h vs
16-24 h). Meta-analyses also suggest that CTLD is su-
perior to HCTZ in preventing cardiovascular events [9,
10]. A meta-analysis [50] and a network meta-analy-
sis (being prepared for publication) performed by our
team evaluates the use of CTLD with regard to SBP
and DBP control.

AH is often accompanied by other comorbidities
which make BP control with a single antihypertensive
agent unsatisfactory. In these cases, a combination
drug regimen is required [11-14]. Current guidelines
form the European Society of Cardiology (ESC) and
European Society of Hypertension (ESH) recommend
a combination of two antihypertensive agents, pref-
erably in a single pill combination, as initial therapy.
One of the recommended first choice combinations
is that of renin-angiotensin system (RAS) blocker with
thiazide or thiazide-like diuretic [12].

Combining diuretics with angiotensin-converting
enzyme inhibitor (ACEi) or an angiotensin Il receptor
blocker [ARB] is a widely used and effective approach
that has become an established component of evi-
dence-based hypertension treatment guidelines [15-
17]. The combination of an ARB with a thiazide diuret-
ic has been shown to be efficacious in hypertensive
patients with additional cardiovascular risk factors or
in populations whose BP is traditionally poorly con-
trolled, such as elderly persons, persons with diabe-
tes mellitus and black patients [18,19]. However, the
question of which diuretic — CTLD or HCTZ has not
been widely discussed.

IMATERIALS AND METHODS

The main aim for this meta-analysis is to compare
the efficacy of the combination of ARB and CTLD to
the effect of the combined use of ARB and HCTZ in
patients with AH.

A comprehensive literature search was conduct-
ed through electronic databases: Cochrane, eLl-
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Opuzunaniu cmamuu / Original articles




(=]
=
=
N
=
=
Y
]
=
=
(1]
3
9
3
=
=
~
(=]
=.
=3
-
3
[
=
=
=
(1]
(7

E. QuaunoBa u gp.
KAPANOAOT A & XAOPMAAUGOH CNPSIMO XUgPOXAOPOMUaA3Ug...

KAPAMOXUPYPTUA Tom 3, Bpoii 1 - 2020

N3uepnamenHo mopceHe Ha Aumepamypa bewe
npoBegeHo B enekmpoHHUMe 6a3u gaHHu: Cochrane,
eLIBRARY.ru, MEDLINE, Psylnfo, PubMed, Scopus,
kakmo u B peszucmpu 3a gaHHU Oom KAUHUYHU U3-
numBaHus (http://ClinicalTrials.gov u http://www.
clinicaltrialsregister.eu) npes cenmemBpu 2018 2. 3a
ugeHmuduuupaHe Ha npoyuBaHus, koumo uscaeg-
Bam edekma Ha kombuHauusma Ha ARB c CTLD
uau HCTZ Bopxy CAH u OAH npu xunepmoHuuu. MNMpu
mobpceHemo bsxa u3noa3BaHu caegHume kalouoBu
gymMu u pasauyHu kombuHauuu: hydrochlorothiazide,
chlorthalidone, diuretics, ARB, angiotensin receptor
blocker, hypertension, blood pressure, clinical ftrial,
controlled, randomi*, double blind. Peayamamume
He bsxa ozpaHuUYeHU camo go me3u Ha aHaAulcku
e3uk. MogobHu kalouoBu gymu u mexHume kombuHa-
uuu bsaxa usanoA3BaHu Ha kupuauua: sugpoxaopmu-
asug, xnopmanugoH, guypemuku, AR 6aokepol, ARB,
noBuilueHoe gaBaeHue, apmepuanbHas a2unepmeH3us,
kpoBsaHoe gaBreHue, apmepuanbHoe gaBaeHue, kau-
Hu4yeckoe ucnbimaHue, kauHu4eckoe uccaegoBaHue,
koHmponupoBaHHoe, paHgomu3upoBaHHoe, gBouHoe
crenoe. 3a cvkaneHue, pesyamamu Ha kupuauua
He 6sxa omkpumu. Cmamuu u peslomema ¢ nbAeH
mekcm 6sxa npoBepeHu 3a coomBemcmGBue no me-
Mama u bsxa oueHeHu. Mo npuHUUN He 02paHuUYuUxMe
nepuoga Ha mbpceHe, HO cbomBemHume cmamuu
6axa nybaukyBaHu aanaBHo npes nepuoga 1980-2018.

Pesyamamume om mbpceHemo 6sixa oueHeHU 3a
peaeBaHmHocm Bb3 ocHoBa Ha cregHume kpumepuu
3a BkalouBane: (1) Bug Ha uscaegBaHe/uznumBaHe
— enugemMuoAO2UYHO, KOHMPOAUPaHO U paHgoMu3u-
paHo; (2) uscaegBaHe Ha edpekma om kombuHauu-
ama Ha ARB c¢ CTLD uau HCTZ Bbpxy CAH u JAH;
(3) Bug Ha nonyaauusima — npegcmaBumeAu Ha us-
AOMO HaceAeHue uAu Ha koHkpemHa npocaolka;
(4) nauueHmu ¢ eceHuuaAHa xunepmoHus; (5) goc-
mbn go HeobpabomeHu gaHHu; (6) gonycmumocm 3a
cmamucmuyecku aHanu3. Ako e Heobxogumo u3s-
cHaBaHe Ha pe3yamamume uAu 3akaloueHusma, ce
cBopaBaxme ¢ aBmopume 3a gonbAHUMEAHA UHOP-
Mauus. Hue He ogpaHuuyuxmMe mopceHemo cu go KoH-
kpemeH ARB, a ce onumaxme ga npeznegame 2py-
nama kamo uano. lamouHuuume ca uskaloueHu, ako
npegcmaBasBam usnumBaHus, 8 koumo ocHoBHama
2pyna omyuma gpyau pesyamamu, ocBeH npomeHu
B8 CAH u [AH; gpyau cbcmosiHus ocBeH AX; gpyau

>> 6

BRARY.ru, MEDLINE, PsyInfo, PubMed, Scopus as
well as registries for data of clinical trials (http://
ClinicalTrials.gov and http://www.clinicaltrialsreg-
ister.eu) in September 2018 to identify studies that
investigate the effect of the combination of ARB with
CTLD or HCTZ on the SBP and DBP in hyperten-
sive patients. The following keywords and various
combinations were used in the search: hydrochlo-
rothiazide, chlorthalidone, diuretics, ARB, angiotensin
receptor blocker, hypertension, blood pressure, clin-
ical trial, controlled, randomi*, double blind. Results
were not limited only to those in English. Similar key
words and their combinations were used in Cyril-
lic: eugpoxaopmua3sug, XAopmaAugoH, guypemuku,
AR 6nokepbi, ARB, noBeiwieHoe gaBaeHue, apme-
puanbHasi eunepmeH3us, kpoBsHoe gaBaeHue, ap-
mepuanbHoe gaBaeHue, kauHuuyeckoe ucnbimaHue,
kauHuyeckoe uccnegoBaHue, koHmpoaupoBaHHoe,
paHgomu3upoBaHHoe, gBouHoe caenoe. Unfortunate-
ly, results in Cyrillic were not found. Full text arti-
cles and abstracts were checked for relevance to
the topic and were assessed. Generally, we did not
restrict the search period but relevant articles were
mainly published in the 1980-2018 period.

Search results were assessed for relevance on
the basis of the following inclusion criteria: (1) type
of study/trial — epidemiologic, controlled, and ran-
domized; (2) investigation of the effect the combi-
nation of ARB with CTLD or HCTZ on the SBP and
DBP; (3) type of subjects included — representa-
tives of the whole population or a specific stratum;
(4) patients with essential hypertension; (5) access
to raw data; (6) eligibility for statistical analysis. If
any clarification of results or conclusions was need-
ed, authors were contacted for additional informa-
tion. We have not limited our search to a particular
ARB but have attempted to review the group as a
whole. Sources were excluded if they represented
trials in which the principle arm reported other out-
comes apart from changed in SBP and DBP; oth-
er conditions apart from AH; other combinations of



kombuHauuu Ha CTLD u HCTZ (Hanpumep ¢ 6aokepu
Ha kaauueBume kaHaau, ACEi u m.H.).

Mpoekmovm 3a epekmuBHa obwecmBeHa npakmu-
ka 6ewe u3non3BaH 3a oueHka Ha kauecmBomo Ha us-
cnegBaHemo. To3u uHcmpymeHm BkalouBa ouenka Ha
pasauyHu xapakmepucmuku kamo npucmpacmusa Ha
nogbop, gusalH Ha npoy4BaHemo, 3acaensiBaHe, Memog
3a cvbupaHe Ha gaHHU, 0bbpkBaHe u omnagaHe, 3a ga
NOMOZHE Ha OueHUmeAume ga dopmupam MHeHue 3a
kauecmBo Bv3 ocHoBa Ha uHpopmauusma, cogopkawa
ce B npoyuBaHemo. N3caegBaHusma, koumo cbomBem-
cmBam Ha 2opecnomeHamume kpumepuu 3a Bkalou-
BaHe, ce nognazam Ha oueHka Ha kauecmBomo u npu
uHmMepnpemauusma Ha pe3yamamume om u3cnegBa-
Hemo ce Bzemam npegBug obwume oueHku.

Bcuuku ugeHmuduuupaHu cvomBemcmBawu
npoyuBaHus 6saxa BHUMameAHO npeaAegaHu, copmu-
paHu u oueHeHu. Quaypa 1 usobpasaBa npoueca Ha
nog6op, npuaoxkeH koM oueHaBaHume npoyuBaHus, 3a
ga ce onpegeAu msaxHama gonycmumocm 3a Bkalou-
BaHe B aHaausa. M3BaeueHume gaHHU obxBawam
20guHa Ha nybaukyBaHe, Bug Ha uscaegBaHemo, us-
noAsBaH ARB, mun Ha nonyAaauusma, hpogbakumen-
Hocm Ha uscaegBaHemo, 6pou nauueHmu, u3anoa3Ba-
Hu go3u Ha ARB u guypemuk, gaHHuU 3a uamepBaHus
Ha CAH u JAH. laHHume 3a npomeHu B8 CAH u OAH
bsxa npegcmaBeHu kamo npemeaaeHa cpegHa pas-
Auka ¢ 95% goBepumeneH uHmepBan (ClI).

Mopagu 3HayumeAHama pas3HOpOgHOCM Ha om-
geAHume npoyuBaHus usbpaxme Memoga Ha CAyyauHu
edekmu kamo ocHoBeH aHaAu3. 3a ga oueHuUMm 2opec-
noMeHamama Xxemepo2eHHOCM Ha AevyebHus edekm
cpeg usnumBaHusma, usnoAn3Baxmve cmamucmukama
Ha Cochran Q u I2, kbgemo p cmouHocmu nog 0.10
Baxa usnoa3BaHu kamo uHgukauus 3a HaAuvue Ha xe-
mepoz2eHHocm, a |12 napamembp no-2oaam om 50% ce
cuumawe 3a nokazameneH 3a cobwecmBeHa xemepo-
2eHHocm [51]. Mpa2bm 3a cmamucmuuecka 3Hauu-
Mocm bewe onpegeneH Ha 0.05. Forest plots u3o6-
pas3sBam Npo2HO3HU pe3yamamu om npoyyBaHusma,
BkaloueHu B aHaauza. Funnel plots bsaxa uanoa3BaHu
3a oueHka Ha npucmpacmusma Ha nybaukauuume.
AHaAuzom Ha yyBcmBumeaHocmma be u3BbpuieH, 3a
ga ce oueHU cmeneHma Ha BausiHue Ha nocaegBawio-
MO eAuMuHUpaHe Ha Bcsko omgeaHo uscaegBaHe Bop-
xy kpauHus peayamam. 3uucaeHusma 6sxa HanpaBe-
Hu ¢ MetaXL ver 5.3 (gobaBku Ha MSExel).
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CTLD and HCTZ (for example with calcium channel
blockers ACEi, etc).
Effective Public Health Practice Project was uti-

lized to assess study quality. This tool includes as-
sessment of different characteristics like selection
bias, study design, blinding, data collection method,
confounders and drop-outs in order to help raters
form an opinion of quality based upon information
contained in the study. Studies that correspond to
the aforementioned inclusion criteria are subjected
to a quality estimation and general ratings are taken
into account when results from the study are inter-
preted.

All relevant studies identified were carefully re-
viewed, sorted, and assessed. Figure 1 depicts the
process of selection applied to evaluated studies in
order to determine their eligibility for inclusion in the
analysis. Extracted data encompassed publication
year, type of study, ARB used, type of population, du-
ration of study, number of patients, doses used of the
ARB and the diuretic, data about measurements of
SBP and DBP. Data for changes in SBP and DBP
was presented as weighed mean difference with a
95% confidence interval (Cl).

Due to the significant heterogeneity of the individ-
ual studies we chose the random-effects method as
the primary analysis. To assess the aforementioned
heterogeneity of treatment effect among trials, we
used the Cochran Q and the 12 statistics, where p
values of less than 0.10 were used as an indication
of the presence of heterogeneity and an 12 param-
eter greater than 50% was considered indicative of
substantial heterogeneity [51]. The threshold for sta-
tistical significance was set at 0.05. Forest plots de-
pict estimated results from the studies included in the
analysis. Funnel plots were used to evaluate publica-
tion bias. Sensitivity analyses were performed in order
to evaluate the degree of influence of the consequent
elimination of each individual study on the final result.
Calculations were made with MetaXL ver 5.3 (add-ins
of MSExel).
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PE3yATATU

Hawemo mbpceHe ycmaHoBu 812 3a2naBus u caeg
kamo gybaupawume ce gokaagu u uscaegBaHusma,
He cBbp3aHu c aHaAu3a, bsaxa uskaloueHu, ocmaHaxa
51 noaHomekcmoBu cmamuu, koumo nogaekam Ha
oueHka. Cnaeg oueHka Bbv3 ocHoBa Ha kpumepuume 3a
BkalouBaHe, onucaHu 8 memogume, camo 15 npoyuBa-
Husi, npegcmaBsawu gaHHU 3a 28 omgeAHu pexkuma Ha
go3upaHe, ocmaHaxa 3a BkalouaHe B aHaausa, cpaB-
HABawu edpukacHocmma Ha kombuHauusma om ARB
u CTLD c epekma om kombuHupaHama ynompeba Ha
ARB u CHTZ npu nauueHmu ¢ AX (due. 1).

Xapakmepucmukume Ha npoyyBaHusima, o06xBa-
Hamu B memaaHaAu3a u gaHHume 3a uszxogHomo CAH
u OAH ca npegcmaBeHu 8 mabauua 1. Bcuuku 15 us-
cnegBaHus [20-34] ca paHgomu3upaHu u Bcuuku ocBeH
3 [23, 27, 34] ca gBouHo 3acneneHu. Miva 10 uscaeg-
BaHus, cpaBHsBawu ARB/HCTZ ¢ HCTZ [20-22, 24-30],
egHo npoyuBaHe, cpaBHsaBawo ARB/CTLD c¢ CTLD [31],
u uemupu npoy4BaHus, cpaBnsBawu ARB/CTLD ¢ ARB/
HCTZ [23, 32, 34]. B uemupu npoy4BaHusi u3non3BaHu-
am ARB e olmesartan [20, 32-34], 8 mpu [21, 26, 27]
mou e valsartan, 8 mpu [22, 23, 27] e candesartan, a

ResuLts

Our search returned 812 titles and when dupli-
cate reports and studies not relevant to the analysis
were excluded, 51 full text articles remained to be
subjected to assessment. After evaluation based on
the inclusion criteria described in the methods, only
15 studies presenting data for 28 separate dose reg-
imens remained to be included in the analysis com-
paring the efficacy of the combination of ARB and
CTLD to the effect of the combined use of ARB and
HCTZ in patients with AH (Figure 1).

Characteristics of the studies included in the me-
ta-analysis and data about baseline SBP and DBP
is presented in Table 1. All 15 studies [20-34] are
randomized and all but three [23, 27, 34] are double
blinded. There are 10 studies comparing ARB/HCTZ
with HCTZ [20-22, 24-30], one study comparing ARB/
CTLD with CTLD [31] and four studies comparing
ARB/CTLD with ARB/HCTZ [23, 32, 34]. In four stud-
ies the ARB used is olmesartan [20, 32-34], in three
[21, 26 ,27] it is valsartan, in three [22, 23, 27] it is

Recordsidentified through database
searching
n=812)

Additional records identified

through other sources
n=55)

Records after duplicates removed

Full-text articles assessed
for eligibility

(n=134)
A
Record luded:
Records screened R eco(;j?}éc./.; ©
(n=158) Reasons: Notrelevant to the
topic

Full-text articles excluded:
(n=136)

n=51)

Studiesincludedin the

analysis
nh=15)

> Reasons: Did not meetthe
inclusion criteria (25)
Not enough information (11)

®uz. 1. baok-cxema Ha npoueca Ha nogbop Ha uzcaegBaHemo

Fig. 1. Flow chart of study selection process
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B8 mpu e telmisartan [24, 25,27]. ima egHO npoyuBa-
He, obcwkgawo Bcsako om caegHume: fimasartan [28],
eprosartan [29] u losartan [30]. Azilsartan ce usnoa3Ba
3a AeueHue B uemupu npoyuBaHus [31-34]. Hau-uecmo
npoyuBaHusma npogbakaBam ocem cegmuuu, Bonpeku
ye Cushman u comp., (2012) [32] u Makita u comp. [27]
usnoasBam npogbakumeaHocm 12 cegmuuu, Fogari u
comp. [20] — 16 cegmuuy, u Neutel u comp. [34] — 52
cegmuuu. Bposm Ha yuacmBawume nauueHmu Bapupa
MHO20 Mexkgy npoy4yBaHusima, Ho kamo usno 2515 na-
uueHmu ce nekyBam c ARB, 4095 ce anekyBam c kombu-
Hauusma om ARB/HCTZ u 2795 ce aekyBam c kombu-
Hauusma ARB/CTLD. KauecmBomo Ha npoyuBaHusma
€ OUEHEHO kamo AOWO, YMEPEHO UAU CUAHO, kamo ce
usnoA3Ba Mpoekmvm 3a epekmuBHa npakmuka Ha 0b-
wecmBeHomo 3gpaBe. Peayamamume ca npegcmaBe-
HU B mabauua 2.

Edekmu Bopxy CAH

HaHHu om 10 npoyuBaHus [20-29] ¢ 1923-ma na-
uueHmu, AekyBaHu camo ¢ ARB, u 2720 nauueHmu,
mpemupaHu ¢ kombuHauusma ARB/HCTZ, 6axa us-
noA3BaHu 3a oueHka Ha epekma om mepanuume Bop-
xy CAH. CvbpaHume peayamamu nokasBam cpegHo
npemeaaeHa pasauka (WMD) om -6.89 (-8.09, -5.69)
mmHg (¢duz. 2a), koamo e cmamucmuyecku 3Hauu-
mMa (p = 0.02). CmouHocmume Ha 12 u Q o3HauaBam
ymMepeHa xemepoz2eHHocm Ha pedyamamume. [puc-
mpacmuemo € oueHeHo (duz. 4a).

Omkpuma e camo egHa cmamus, cpaBHsBawa
epekma om kombuHauusma Ha ARB/CTLD Bbpxy
CAH ¢ epekma Ha moHOmepanusma ¢ ARB. Sica u
cvaBm. cpaBHsBam AeueHuemo C asuacapmaH me-
gokcomun (AZL-M) 20 mg, 40 mg uau 80 mg; CTLD
12.5 uau 25 mg; uau egHa om wecme kombuHauuu
om me3u go3u (AZL-M/CTLD: 20/12.5 mg, 40/12.5
mg, 80/12.5 mg, 20/25 mg, 40/25 mg u 80/25 mg).
OcHoBHama um kpalHa mouka e npomsHama 6 CAH,
onpegeneHa upe3 ambynamopHo usamepBaHe Ha AH.
ABmopume cmuzam go 3akaloueHuemo, ue 3a 2py-
nume AZL-M/CTLD 40/25 mg u 80/25 mg Hamanas-
BaHemo Ha CAH e 28.9 mmHg u e no-2onsmo om
npomMsiHama, nocmugHama ¢ AZL-M 80 mg u CTLD
25 mg moHomepanuume cvomBemHo ¢ 13.8 mmHg
u 13 mmHg (p < 0.001 3a gBeme cpaBHeHus). Te ko-
MeHmupam cbuw,o maka, ye pegyuupaHemo Ha AH 3a
kombuHauusma, coegopkawa 25 mg CTLD, e 3Hauu-
MEeAHO no-2oAaMo om moBa, koemo e HabalogaBaHo
npu kombuHauusma, cegopkawa 25 mg HCTZ [31].

E. Filipova et al.
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candesartan and in three it is telmisartan [24, 25 ,27].
There is one study discussing each of the following:
fimasartan [28], eprosartan [29] and losartan [30].
Azilsartan is used for treatment in four studies [31-
34]. Most commonly studies last eight weeks although
Cushman et al, (2012) [32] and Makita et al [27] use
duration of 12 weeks, Fogari et al [20] — 16 weeks and
Neutel et al [34] — 52 weeks. The number of patients
involved varies a lot between studies but as a whole
2515 patients are treated with ARB, 4095 are treat-
ed with the combination of ARB/HCTZ and 2795 are
treated with the combination ARB/CTLD. The quality
of the studies has been estimated as poor, moderate
or strong using the Effective Public Health Practice
Project. Results are presented in Table 2.

Effects on SBP

Data from 10 studies [20-29] with 1923 patients
treated with ARB alone and 2720 patients treated with
the combination ARB/HCTZ was used to estimate the
effect of therapies on SBP. Pooled results showed a
weighted mean difference (WMD) of -6.89 (-8.09, -5.69)
mmHg (Figure 2a) which is statistically significant (p =
0.02). 12 and Q values signify a moderate heterogeneity
of results. Bias has been assessed (Figure 4a).

Only one article was found that compared the ef-
fect of the combination of ARB/CTLD on the systolic
blood pressure to the effect of monotherapy with ARB.
Sica et al compared treatment with azilsartan medox-
omil (AZL-M) 20 mg, 40 mg, or 80 mg; CTLD 12.5 or
25 mg; or one of the six combinations of these doses
(AZL-M/CTLD: 20/12.5 mg, 40/12.5 mg, 80/12.5 mg,
20/25 mg, 40/25 mg, and 80/25 mg). Their primary
endpoint was the change in SBP determined by an
ambulatory BP measurement. The authors conclude
that for the pooled AZL-M/CTLD 40/25 mg and 80/25
mg fixed dose combination (FDC) groups, SBP reduc-
tion by ABPM at trough was 28.9 mmHg and exceeded
AZL-M 80 mg and CTLD 25 mg monotherapies by 13.8
mmHg and 13 mmHg, respectively (p < 0.001 for both
comparisons). They also comment that the incremental
reduction in BP for the combination containing 25 mg
CTLD is significantly greater than what has previously
been seen with an FDC containing 25 mg of HCTZ [31].
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ARB#HC1Zvs ARB [SBP}
Study . WMD (95% CI) Weight, %
[20] ——— -5.4 (-7.43, 3.32) 13.11
[21] —_— -10.34 (-14.42, -6.26) 34
[21] : -5.64 (-9.6, -1.68) 3.61
[21] —_— -12.34 (-16.36, -8.32) 3.51
[21] _— -7.71 (-11.71,-3.71) 3.54
[22] —_— -8.3(-10.1, -6.5) 17.4
[23] . -2 (-12.43,843) 0.52
[24] e -7.4 (-9.79, -5.01) 9.9
[25] — -5.7(-7.7,-3.7) 14.16
[26] —_— -7.2 (-9.81, -4.59) 833
[26] —_— 7.6 (-10.15, -5.05) 872
271 : -11.1 (-19.19,-3.01) 0.86
[28] —_— -6.61 (-10.39, -2.83) 3.05
[29] D W— -3.4 (-5.91, -0.89) 8.99
< -6.89 (-8.09, -5.69) 100
: I-squared 49.84 Cochran's 2592 Chi2, p 0.0174
153 12 i ik
b ARB+CTDN vs ARB+HCTZ (SBP)
Study : WMD (95% CI) Weight, %
[32] : = -5.30 (-7.55,-3.05) 19.9
[32] . -6.90 (-9.19.-4.61) 192
[33] il -6.10 (-8.39, -3.81) 19.2
[33] - -6.70 (-9.09. -4.31) 17.7
[34] - -6.50 (-8.56, -4.44) 239
-—eastfli— -6.30 (-7.30,-5.29) 100

I-squared O Cochran's 1.19 Chi2, p 0.88

-9.1 -7.8 -6.5 -5.2
WMD

-3.9

Qua. 2. Ebekmu Bopxy CAH (2a: Forest plots 3a CAH ARB/HCTZ cnpsamo ARB; 26: Forest plots 3a CAH ARB/CTLD cpewy ARB/HCTZ)

Fig. 2. Effects on SBP (2a: Forest plot for SBP ARB/HCTZ versus ARB; 2b: Forest plot for SBP ARB/CTLD vs ARB/HCTZ)

Omkpumu ca camo mpu npoy4yBaHus, koumo om-
yumam pesyamamu OomHocHO npomeHume B8 CAH 3a
gBeme kombuHauuu ARB/HCTZ u ARB/CTLD [32-34].
TpsbBa ga ce ombenexku, ve Bcuuku me ca cpaBHUMeA-
HO ckopowHu, koemo couu 3a nogHoBeH uHmepec kom
nomeHuuana Ha CTLD. Peayamamume nokazBam WMD
om -6.30 mmHg (-7.30, -5.29) B noA3a Ha kombuHauus-
ma, cbgopkawa CTLD (¢ue. 26). CmouHocmume 12 u
Q B mo3u cayyau ca mapkep 3a XOMO2EHHOCM U Cb2Aa-
cyBaHocm Ha pesyamamume (¢pue. 26 u due. 48).

Edekmu Bopxy OAH

Edpekmbm Ha ARB kamo moHomepanus cnpsamo
ARB/HCTZ Bobpxy OAH e oueHeH Bb3 ocHoBa Ha pe-
3yamamu om 11 npoyuBaHus [20-30]. Peayamamume
nokazBam WMD om -3.67 (-4.15, -3.19) mmHg (due.
3a). Pasaukama e B8 noasa Ha kombuHauusma ARB/
HCTZ, Ho ms e cmamucmuuecku He3HauumenHa.
CmouHocmume 12 u Q B mo3u cayuau ca mapkep 3a
XOMO2€HHOCM U Cbe2nacyBaHocm meXkgy peayamamu-
me (¢uz. 3a u ¢uz. 46).

Only three studies were found that report results
concerning changes in SBP for the two combinations
[32-34]. It should be noted that all of them are fairly
recent, pointing out to a renewed interest in the po-
tential of CTLD. Pooled results show a WMD of -6.30
mmHg (-7.30, -5.29) in favor of the combination con-
taining CTLD (Figure 2b). 12 and Q values in this case
are a marker for homogeneity and coherence among
results (Figure 2b and Figure 4c).

Effects on DBP

Effect of ARB alone versus ARB/HCTZ on DBP
was estimated on the basis of results from 11 stud-
ies [20-30]. Pooled results showed a WMD of -3.67
(-4.15, -3.19) mmHg (Figure 3a). The difference is in
favor of the combination of ARB/HCTZ but it is statis-
tically insignificant. 12 and Q values in this case are
a marker for homogeneity and coherence among re-
sults (Figure 3a and Figure 4b).
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Cowume mpu npoyuyBaHusi omyumam pesyama-
mu omHocHo [AH, kakmo 3a CAH 3a gBeme kombu-
Hauuu [32-34]. ObeguHeHama WMD B8 mo3u cayvau
e -3.57 mmHg (-4.17, 2.98) (¢ue. 36) ¢ npeBec 3a
kombuHauusma ARB/CTLD. CmouHocmume 12 u Q
B cayuas ca mapkep 3a xomo2eHHOCm U CbanaacyBa-
Hocm meXgy pesyamamume (duz. 42).

AHaau3 Ha yyBcmBumeAHocm

Peayamamume om aHaau3a Ha 4yBcmBumen-
Hocm BvB Bpb3ka coc CAH u [JAH 3a cpaBHeHusma
cvomBemHo ARB/HCTZ ¢ ARB u ARB/CTLD cnpsamo
ARB/HCTZ ca npegcmaBeHu 8 maba. 3. Kozamo Bcs-
ko uscnegBaHe e nocnegoBamenHo uskaloueHo om
aHanusa, obeguHeHama cpegHa npemeaaeHa pasAu-
ka 3a CAH 3a cpaBHeHuemo ARB/HCTZ cnpsmo ARB
e B guanasoHa om -7.23 go -6.59 mmHg, gokamo 3a
IAH 3a cowomo cpaBHeHue guana3oHbm e om -3.77
go -3.50 mmHg. Bovnpeku ue npoyuBaHusma umam
pa3auyHo meano (due. 2 u due. 3), nocaegBawomo
usknlouBaHe Ha Bcsko uscaegBaHe He Bogu go 3Ha-
yumeAHa npomsHa B pe3yamamume. Auncama Ha
cowecmBeHu npomeHu B8 WMD npegnoaaz2a nocae-
goBameaHocm B omkpumusima u e nomBopkgeHue
Ha BbamokHomo npeBb3axogcmBo Ha kombuHauusma
B cpaBHeHue ¢ MOHOMepanusma.

Same three studies report results concerning DBP
as for SBP for the two combinations [32-34]. Pooled
WMD in this case is -3.57 mmHg (-4.17, 2.98) (Fig-
ure 3b) with prevalence for ARB/CTLD combination. 12
and Q values in this case are a marker for homogene-
ity and coherence among results (Figure 4d).

Sensitivity analysis

Results from sensitivity analyses in relation to
SBP and DBP for the comparisons ARB/HCTZ vs
ARB and ARB/CTLD vs ARB/HCTZ respectively are
presented in Table 3. When each study was subse-
quently excluded from the analysis, pooled WMD for
SBP for the ARB/HCTZ vs ARB comparison was in the
range -7.23 to -6.59 mmHg while for DBP for the same
comparison the range was -3.77 to -3.50 mmHg. Al-
though studies have varying weights (Figure 2 and
Figure 3), the subsequent exclusion of each study
does not lead to significant change in results. The
lack of substantial changes in WMD suggests consis-
tency in findings and is a tentative confirmation of the
possible prevalence for the combination compared to
the monotherapy.

a
S ARB#HCTZvs AR (DBP) WMD (95% CI)  Weight, %
R0} H -3.1(4.45,-1.75) 10.06
1] ) -5.89(-8.3,-3.48) 3.17
21 : -4.09 (-6.48,-1.7) 3.22
1] S -6.65 (-9.12, 4.18) 3.02
21] o -3.19 (-5.62, -0.76) 3:12
22] —— 4.6(-5.7,-3.5) 15.27
23] : 4(-9.55,1.55) 0.6
24 —— -3.5(4.79, -2.11) 11
[25] — 3.1(42,-2) 15.27
[30] ey -3.6 (-5.07,-2.13) 852
[30] —_—— -3.5(4.97,-2.03) 8.52
[26] —_—_— -2 (4.16, 0.16) 3.96
[26] —_——— -4.1 (-6.45,-1.75) 333
27 - 2.3 (-8.61,4.01) 0.46
[28]) : -3.65 (-5.98, -1.32) 3.38
[29] —_— -2.8(-4.41,-1.19) 7.12
P -3.67 (-4.15,-3.19) 100
I-squared 14.17 Cochran's 17.48 Chi2, p 0.2912
44 ) 28 28
WMD
6 ARB+CTDN vs ARB+HCTZ (DBP)
Study . WMD (95% CI)  Weight, %
(32 _—n -2.30 (-3.59, -1.01) 149
32] _ -4.10 (-5.39, -2.81) 14.9
[33] _ -3.30 (-4.59, -2.01) 149
[33] ST S S — -3.70 (-4.99, -2.41) 14.9 Qua. 3. Epekmu Bopxy [OAH (3a: Forest plots 3a
[34] — 3.90(4.68,:3.12) 03 [AH ARB/HCTZ cnpsmo ARB; 36: Forest plots 3a
‘ -3.57 (-4.17, -2.98) 100 IAH ARB/CTLD cpewy ARB/HCTZ)
Isquared 24 Cochran's 5.23 ChiZ.p 0.26 Fig. 3. Effects on DBP (3a: Forest plot for DBP

54 -45 -36 -27 -18 -0
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@uz. 4. Funnel plots (4a: Funnel plots 3a CAH ARB/HCTZ cpewy ARB; 46: Funnel plots 3a IAH ARB/HCTZ cpewy ARB; 48: Funnel
plots 3a CAH ARB/CTLD cpewy ARB/HCTZ; 4 2: Funnel plots 3a [1AH ARB/CTLD cpewy ARB/HCTZ)

Fig. 4. Funnel plots (4a: Funnel plot for systolic blood pressure ARB/HCTZ versus ARB; 4b: Funnel plot for DBP ARB/HCTZ versus ARB,;
4c: Funnel plot for SBP ARB/CTLD vs ARB/HCTZ; 4d: Funnel plot for DBP ARB/CTLD vs ARB/HCTZ)

Tabauua 3. AHaaus Ha vyBcmBumeaHocmma
Table 3. Sensitivity analysis SBP and DBP

Waknlowenu npoyuBanun CAH ARB/HCTZ vs ARB | SBP ARB/HCTZ vs ARB [IAH ARB/HCTZ vs ARB | DBP ARB/HCTZ vs ARB
Excluded study O6eguHeHa | Pooled WMD | Cochran Q p 12 | O6eguHeHa | Pooled WMD | Cochran Q p 12
Fogari et al. (2010) [20] 711 (-8.40, -5.82) 2365 | 0.0227 | 49.25 -3.73 (-4.25, -3.21) 1672 | 02713 | 16.28
Benz et al. (1998) [21] -6.77 (-7.95, -5.58) 2306 | 00272 | 4797 |  -3.60 (-4.03, -3.16) 1411 | 04417 | 076
Benz et al. (1998) [21] -6.93 (-8.20, -5.67) 25.52 0.0125 | 52.98 -3.65 (-4.17, -3.14) 17.35 0.2379 | 19.32
Benz et al. (1998) [21] -6.69 (-7.73, -5.65) 18.59 0.0990 | 35.44 -3.58 (-4.01, -3.14) 11.70 0.6302 | 0.00
Benz et al. (1998) [21] -6.86 (-8.11, -5.59) 2575 | 0.0117 | 5339 |  -3.68 (-4.19, -3.17) 1732 | 02304 | 19.18
Edes (2009) [22] -6.59 (-7.87, -5.31) 23.06 0.0272 | 47.97 -3.50 (-3.97, -3.03) 14.21 0.4342 1.48
Kwon et al. (2013) [23] -6.91 (-8.12, -5.70) 25.07 0.0145 | 52.13 -3.67 (-4.17, -3.16) 17.46 0.2324 | 19.83
Lacourciere and Martin (2002) [24] | -6.83 (-8.17, -5.49) 2572 | 0.0118 | 5334 | -3.69 (-4.23, -3.15) 1740 | 0.2353 | 19.55
Lacourciere et al. (2001) [25] -7.08 (-8.40, -5.67) 24.34 0.0183 | 50.69 -3.77 (-4.29, 3.25) 16.26 0.2978 | 13.90
Lacourciere et al. (2005) [26] -6.86 (-8.19, -5.53) 2586 | 0.0112 | 53.59 -3.67 (421, -3.14) 1747 | 0.2321 | 19.85
Lacourciere et al. (2005) [26] -6.82 (-8.14, -5.50) 2559 | 0.0123 | 53.10 |  -3.68 (-4.22, -3.15) 1742 | 0.2344 | 19.64
MacKay et al. (1996) [30] ; - -3.74 (-4.20, -3.27) 15.08 | 03727 | 7.17
MacKay et al. (1996) [30] ; ; .3.65 (-4.17, -3.14) 1734 | 0.2384 | 19.27
Makita et al. (2009) [27] -6.85 (-8.06, -5.64) 24.87 0.0155 | 51.74 -3.67 (-4.18, -3.17) 17.29 0.2408 | 19.05
Rhee et al. (2015) [28] -6.90 (-8.18, -5.62) 2589 | 0.0111 | 53.66 -3.67 (-4.18, -3.15) 1748 | 02317 | 19.89
Sachse et al. (2002) [29] 723 (-8.28, -6.18) 1776 | 01233 | 3242 |  -3.74 (-4.24, -3.23) 1627 | 0.2073 | 13.94
CAH ARB/CTLD vs ARB/HCTZ JOAH ARB/CTLD vs ARB/HCTZ

Cushaman et al. (2012) [32] -6.54 (-7.67, -5.42) 0.25 0.9683 0.00 -3.80 (-4.34, -3.25) 0.87 0.8337 | 0.00
Cushaman et al. (2012) [32] -6.15 (-7.27, -5.03) 0.86 | 0.8345 | 0.00 .3.48 (-4.18, -2.78) 448 | 02137 | 33.10
Cushaman et al. (2018) [33] -6.34 (-7.46, -5.22) 1.16 0.7633 0.00 -3.62 (-4.38, -2.87) 5.03 0.1694 | 40.40
Cushaman et al. (2018) [33] .6.21 (-7.32, -5.10) 106 0.7870 | 0.00 -3.55 (-4.32, -2.78) 519 | 0.1584 | 42.20
Neutel et al. (1997) [34] -6.23 (-7.39, -5.08) 114 0.7668 | 0.00 -3.35 (-4.11, 2.59) 411 0.2499 | 26.99
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KAPAMOXUPYPTUA Tom 3, Bpoii 1 - 2020

ObeguHeHama WMD 3a CAH 3a cpaBHeHuemo
ARB/CTLD cnpsmo ARB/HCTZ e B guanasoHa om
-6.54 go -6.15 mmHg. 3a JAH me3u cmouHocmu ca B
2paHuuume om -3.80 go -3.35 mmHg. MNpoyuBaHusma
umam cxogHu mezaa (puz. 4 u 5) u BapupaHemo B
cmouHocmume ¢ nocaegBawo uskalouBaHe Ha npo-
yuBaHusma e MHo20 Manko. Pesayamamume nomBopxk-
gaBam npeBeca Ha kombuHauusma om ARB u CTLD.

OBCb)XOAHE

KombuHauusma om ARB u muasugHu guypemuuu
€ BucokoedpekmuBHa 3a AeueHue Ha AX u B cowomo
Bpeme ce noHaca gobpe [35, 36]. Tasu kombuHauus
Moke ga bbge HasHaueHa kamo HauanHa mepanus
(kbgemo e nogxogawo) uAu no-kbcHo B xoga Ha Ae-
ueHuemo. Hau-uecmo ARB ce kombuHupa ¢ HCTZ
Bonpeku Haauuuemo Ha pasAuyHU guypemuuu [36].
MocaegHume npoyuBaHusa couam, ye CTLD moxke ga
e nogxogawa, ako He U no-gobpa aamepHamuBa Ha
HCTZ [32-34, 37]. NICE Hacoku 3a guazHocmuka
U AeUYeHue Ha xunepmoHusi npenopbuBam ARB uau
ACEi kamo HavaneH pexkum u cbBemBam gobaBsHe-
Mo Ha muasug-nogobHu guypemuuu kamo CTLD 3a
pasauka om xugpoxaopomuasug [52].

Hawusm aHanu3 npegnonaza, kamo MHO3uHa
npegu Hac [31, 38-43], ue kombuHauusma om ARB u
muasugeH guypemuk e no-edpekmuBHa 3a konmpoaa
Ha CAH u OAH, omkoakomo u3noa3BaHemo Ha ARB
uAu guypemuk, camocmosimeAHo. BvapacmHume na-
uueHmu ¢ AX obaye uecmo umam u gpyau Cbnbm-
cmBawu 3aboasBaHusi, koumo usuckBam gonbAHU-
meAHu AekapcmBa. Moaudapmauusma ce cBop3Ba ¢
noBuweH puck om HedkenaHu cbbumus (HapaHsBaHe
Npu nagaHe, xunep- u xunokanemus, cbpgeuHa He-
gocmambuHocm u noBuwaBaHe Ha AH), HenpaBua-
HO ynpaBaeHue Ha noaudapmauusma, AekapcmBeHu
B3aumogeucmBus u noBuweHu pa3sxogu [53].

Kamo ce uma npegBug kazaHomo go myk, ueama
mpa6Ba ga 6bge onmumaAHuUasmM koHmpoa Ha AH npu
nauueHmu ¢ AX. Bonpeku ue moBa He BuHazu moxke
ga 6bge nocmugHamo, pesyamamume om MemaaHa-
AU3, u3noA3Baw, gaHHuU om 147 paHgomusupaHu kAau-
HUYHU u3numBaHus, nokas3Bam, ue pegyuupaHemo
Ha CAH ¢ 10 mmHg u Ha JJAH ¢ 5 mmHg e cBbp3aaHo
c HamaneHue ¢ 41% (33% go 48%) Ha pucka om uH-
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Pooled WMD for SBP for the ARB/CTLD vs ARB/
HCTZ comparison is in the range -6.54 to -6.15
mmHg. For the DBP these values are in the range
-3.80 to -3.35 mmHg. Studies have similar weights
(Figures 4 and 5) and the variation in the values with
subsequent exclusion of studies is very small. The
results confirm the prevalence for the combination
of ARB and CTLD.

DiscussioN

The combination of ARB and thiazide diuretics
is highly effective for the treatment of AH and is well
tolerated at the same time [35, 36]. This combina-
tion can be given as initial therapy (where appropri-
ate) or later in the course of treatment. Most com-
monly the ARB is combined with HCTZ despite the
existence of various diuretics [36]. Recent studies
suggest that CTLD may be a suitable if not better
alternative for HCTZ [32-34, 37]. NICE guidelines for
the diagnosis and treatment of AH recommend ARB
or ACEi as a starting regimen and advise the addi-
tion of thiazide-like diuretics as CTLD as opposed to
HCTZ [52].

Our analysis suggests as many have before us
[31, 38-43] that the combination of ARB and a thia-
zide diuretic is more effective for the control of SBP
and DBP than the use of the ARB or diuretic alone.
However, elderly patients with AH often have other
comorbidities which require additional medications.
Polypharmacy is associated with increased risk of
adverse events (fall injury, hyperkalemya and hypoka-
lemy, heart failure, and blood pressure exacerbation),
polypharmacy mismanagement, drug-drug interac-
tion, and increased costs [53].

Considering all said above, optimal control of
BP in hypertensive patients should be the goal. Al-
though that may not always be achievable, results
of meta-analysis which used data from 147 random-
ized clinical trials showed that SBPe reduction of 10
mmHg systolic and DBP reduction of 5 mmHg was
associated with a 41% (33% to 48%) reduction in
stroke for all trials, with a 46% reduction (35-55%)



cynm 3a Bcuuku npoyuBaHus, ¢ 46% (35-55%) npu
nopBuuHa npodurakmuka, ¢ 44% (21-44%) B pamku-
me Ha BmopuuHa npodunakmuka u ¢ 35% (20-47%)
B8 npoyuBaHus, BkalouBawu Auua c aHamHe3a 3a
ucxemuyHa boaecm Ha copuemo [54].

MHmepecom kom CTLD e nogHoBeH Hackopo.
MRFIT e nbpBomo usnumaHue, koemo npegnonaza
npeBv3xogcmBo Ha CTLD. Pesyamamume om MRFIT
nokasBam, ue 3amsHama Ha HCTZ ¢ CTLD moxe
ga goBege go no-Hucka cmMbpmHOCM OM Cbpgeu-
Hu 3aboasBaHus [44]. Dorsch u comp. npoBexkgam
pempocnekmuBeH koxopmeH aHaau3 Ha MRFIT u
cmuzam go u3Boga, ue caeg Nepuog Ha nNpocaegs-
BaHe om wecm 20guHU CbpgeyHo-cbgoBume Ccovbu-
mus ca no-psigko cpewaHu B gpynama Ha CTLD — ¢
21% no-manko, omkoakomo npu HCTZ (p = 0.0016)
[45]. Ta3u oueHka e nomBvpgeHa om mpexkoB me-
maaHaau3, cnopeg koiumo CTLD e no-gobbvp 3a npe-
gomBpamsBaHe Ha cbpgeyHo-cbgoBu cvbumus npu
nauueHmu ¢ xunepmoHus, HamansBalku 2u ¢ 21%
[10]. Uma Hakonko npoyuBaHus, uscaegBawu epekma
Ha CTLD u HCTZ Bopxy AH. Mo-2oaamo noHwkaBaHe
Ha CAH e peesucmpupaHo B egHO mMaAko paHgomu-
3upaHo, 3acAeneHo, kpbcmocaHo npoy4BaHe, cpaB-
HaBawo CTLD 12,5 mg/geH (mumpupaHo go 25 mg/
geH) u HCTZ 25 mg/geH (mumpupaHo go 50 mg/geH)
[47] u B gBoUHOCAINO, paHgOMU3UPaHO, NAPaAENHO,
cpaBHumenHo, MHoz2oueHmpoBo usnumBaHe [48].
MemaaHanu3, cpaBHsBaw, omeoBopa Ha go3ama
Ha HCTZ, CTLD u 6eHgpodaymemuasug Bopxy AH,
npozHo3upa, ve pegykuuss Ha CAH ¢ 10 mmHg moxke
ga 6bge nocmuzHama cbomBemHo ¢ 1.4, 8.6 u 26.4
mg 6eHgpodaymemuasug, CTLD u HCTZ [49].

CowecmByBam peguua ozpaHuyeHus, NpucbWU
Ha aHaAu3a. Ha nopBo msacmo, BucokokauecmBeHu-
me npoyuBaHus, uscregBawu edukacHocmma Ha
CTLD, kombuHupaH ¢ ARB, ca ockbgHu. Bmopo, Hue
oueHuxme epekmume Ha HCTZ u CTLD, uanoasBauku
gaHHU 3a kombuHupaHu goau. Moumu Bcuuku uscaeg-
BaHus, BkaloueHu B Hawus cmamucmuyecku aHaAu3,
baxa npoBegeHu cpaBHumenHo Hackopo. Hakou pas-
Auku B kpumepuume 3a BkalouBaHe u uskalouBaHe,
HauuHbm Ha u3amepBaHe Ha AH, koumo buxa mMozAu
ga gonpuHecam 3a pa3AudyHa CmeneH Ha Xxemepo-
2eHHocm B npoyuBaHusma, baxa usbezHamu upes
aHaAu3 Ha vyyBcmBumenHocmma.
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in primary prevention trials, 44% (21-44%) in sec-
ondary prevention trials, and 35% (20-47%) in trials
including subjects with a history of coronary artery
disease [54].

Interest in CTLD was renewed lately. MRFIT is

the first trial to suggest superiority of CTLD. Results
from MRFIT show that replacement of HCTZ with
CTLD might lead to lower cardiovascular disease
mortality [44]. Dorsch et al conducted a retrospec-
tive cohort analysis of MRFIT and concluded that
after a follow-up period of six years cardiovascular
events were less frequent in the CTLD group — 21%
lower than with HCTZ (p = 0.0016) [45]. This esti-
mation was confirmed by a network meta-analysis
which declared that CTLD was better for preventing
cardiovascular events in patients with hypertension
reducing them by 21% [10]. There are several stud-
ies investigating the effect of CTLD and HCTZ on
BP. Greater reduction in SBP was recorded in a
small randomized, single-blinded, crossover study
comparing CTLD 12.5 mg/day (force-titrated to 25
mg/day) and HCTZ 25 mg/day (force-titrated to 50
mg/day) [47] and in a double-blind, double-dum-
my, randomized, parallel group, comparative, mul-
ticentric trial [48]. A meta-analysis comparing
the dose response of HCTZ, CTLD, and bendrofl-
umethiazide on BP predicted that reduction of 10
mmHg of SBP could be achieved by 1.4, 8.6, and
26.4 mg of bendroflumethiazide, CTLD and HCTZ,
respectively [49].

There is a number of limitations intrinsic to the
analysis. First of all, high quality trials investigating
the efficacy of CTLD combined with ARB are scarce.
Secondly, we have evaluated the effects of HCTZ
and CTLD using data for combined doses. Almost
all studies included in our statistical analysis were
conducted relatively recently. Some differences in
the inclusion and exclusion criteria, the way of mea-
suring BP that could contribute to a different rate of
heterogeneity in the studies were avoided by sensi-
tivity analysis.
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3 AKAIOYEHUE

KombuHauusma Ha ARB ¢ guypemuk e wupoko
npunaz2aH mMemog 3a AeyeHue Ha AX, npenopbuBaH
kamo nvpBa AuHuUs Ha AeueHue. Hau-uyecmo u3noA3-
BaHusm guypemuk usaaexkga e HCTZ. Hawusm aHa-
AU3 npegnonaaa, ue CTLD mpsa6Ba ga ce pasanexkga
kamo ueHHa anmepHamuBa Ha HCTZ u Bv3amoxkHocm
3a npunazaHe BvB ¢ukcupaHu go3oBu kombuHauuu
¢ ARB nopagu HezoBus npeBec B konmpoaa Ha AH B
cpaBHeHue ¢ HCTZ.

CONCLUSION

The combination of an ARB with a diuretic is a
widely used method for treating AH as a first line of
treatment. The most commonly used diuretic seems
to be HCTZ. Our analysis suggests that CTLD should
be considered as a valuable alternative for HCTZ and
an option for fixed dose combinations with an ARB
due to its advantages in BP control when compared
to HCTZ.
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PAHHUN KOrHATUBH HAPYLLEHWA MNMPU NALUMNEHT, NMPEXXUBAA OCTbP MNOKAPAOEH
MHOAPKT C KAPAWOIEHEH LWWOK, ENN304N HA KAMEPHO Mb>XAEHE — KAUHUYHA
CMDbPT N HEKOAKOKPATHO MNMPUAO>XEHA KAPANOMYAMOHAAHA PECYCLUUTALIUNA

A. MuweBa', T. Beko8?, b. IOceuHoBa', M. L{BemkoBa’

'CneuuanusupaHa 60AHUUA 3a akmUuBHO AeueHue no kapguonoeus — Beauko TvpHOBo, bbazapus

2(akyanmem no ¢apmauus, MeguuuHcku yHuBepcumem — lNheBeH, Boazapus

Peslome. B cmamusima ce guckymupam pe3yamamume om u3caegBaHu u gokasaHu paHo HacmbnuAu

koeHUmuBHU HapyweHus B namemma, BHumaHuemo, uHmeaekma, mucreHemo u BusyanHo-koHcmpyk-
muBHus npakcuc npu nauueHm, npexkuBsaa ocmovp MmuokapgeH uHdapkm (OMW) u cbpgeveH apecm (CA).
Pesyamamume cbBnagam ¢ gokaszaHume om peguua cBemoBHu npoyuBaHus npomeHu B koeHumuBHuUme

npouecu.

KalouoBu gymu: kogHUmMuBHU HapyweHus, namem, BHUMaHue, MucAeHe, uHmeAekm, ocmbp MuokapgeH

uHdapkm, kapguozeHeH wok, copgeyeH apecm.

EARLY COGNITIVE IMPAIRMENT IN A PATIENT SURVIVING ACUTE MYOCARDIAL
INFARCTION, WITH CARDIOGENIC SHOCK, EPISODES OF VENTRICULAR FIBRILLATION,

CLINICAL DEATH, AND SEVERAL APPLICATIONS OF CARDIOPULMONARY
RESUSCITATION

A. Misheva', T. Vekov?, B. Yuseinova', M. Tsvetkova'

'Cardiology Hospital — Veliko Turnovo, Bulgaria
2Faculty of Pharmacy, Medical University — Pleven, Bulgaria

Abstract. The article discusses the results of researched and proven early cognitive impairment of
memory, attention, intelligence, thinking, and the visual-constructive praxis in a patient who survived acute
myocardial infarction (AMI) and cardiac arrest (CA). Our results coincide with the changes in cognitive
processes that have been reported in several global studies.

Key words: cognitive impairment, memory, attention, thinking, intellect, acute myocardial infarction,

cardiogenic shock, cardiac arrest

YBon

KozHumuBHume HapyweHuss (KH) cmaBam GBce
no-20AAM couuaneH npobaem. Cnopeg gokaag Ha
C30 me ca 3Hayuma yacm om 6oaecmHocmma B
cvBpemeHHus cBsm [16].

Mpe3 nocregHume 20guHU € akmyanHa HoBa koH-
uenuus 3a Bv3HukBaHe Ha KH, chopeg kosmo poasma
Ha cbpgeuHo-cbgoBume puckoBu dakmopu (CCPD)
u3Au3a Ha npegeH naaH. Mogkpensawo B masu nocoka

INTRODUCTION

Cognitive impairments (Cl) are increasingly be-
coming an important social issue. According to a
WHO report, they account for a considerable share of
morbidity today [16].

During the last years, a new concept regarding
the onset of Cl has emerged, according to which the
role of cardiovascular risk factors (CVRF) has come
to the fore. A study carried out on a group of patients
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e npoyuBaHe npu 2pyna nauueHmu cbc CCPQ, 8 koe-
mo ce gokasBa, ue CCPQ ca c Bogewa poas u npu
KH. Kamo B3ema npegBug npodusakmuuHama Haco-
UEHOCM OMHOCHO COUUaAHO3HauYUMume 3aboasBaHus
cvBpemeHHama MeguuuHa akueHmupa Bbpxy paHHOmMO
omkpuBaHe Ha KH u B kapguonozuuHama npakmuka,
mbU kamo gemeHuusma e koceH u kpauHo uHBanugu-
3upaw, eman om msaxHomo pasBumue [17].

KozHuuus (cnopeg peuHuka no ncuxonoz2us) o3Ha-
yaBa no3HaBameneH akm, B npoueca Ha koimo uoBek
npugobuBa, opzaHusupa uAu cmpykmypupa u noa3Ba
3HaHue; cucmema om cMucA0Bo-cogbpkamenHu kom-
noHeHMu Ha ncuxukama B npomuBononokHocm Ha
emMouuoHaAnHo-apekmuBHume U komnoHeHmu [4].

Ko2HumuBHume HapyweHus ca HapyuweHus B8
no3HaBameAHUMe CNOCOBHOCMU U NPOUECU Ha Yo-
Bewkomo cv3HaHue. Te BkalouBam gucdyHkuuu,
cBop3aHu ¢ namemma u Bv3mokHOCmma 3a 3ay-
vyaBaHe, HapyweHus Ha BHumMaHuemo, MUCAEHemo,
eauka, Bvanpuamuemo, BvobparkeHuemo, cnocob-
Hocmma 3a nAaHupaHe u B3emaHe Ha peweHus u gp.
KAauHuyHama cmbpm ce omwkgecmBsBa cbe copge-
ueH apecm [15, 38].

B Bbazapus ca ockbgHu gaHHume, cBvp3aHu C
guazHocmuka u gokaagBaHe Ha HUBomo Ha kozHu-
muBHUmMe npouecu nNpu hauueHmu CbC CbpgeyHo-
cbgoBu 3abonaBaHus (CC3) caeg ocmbp cmaguu u
Bv3HukHaAu mexXku xemoguHamuuHU YCAOXKHEHus.
Cnopeg AmepukaHckama kapguoaozuuHa acouuauus
gaHHume, cBobp3aHu ¢ npexkuBsemocmma Ha nauu-
eHmu cbc cbpgeueH apecm (CA) u npuroxkeHa kap-
guonyamoHaAHa pecycuumauus (KIP), nokasBam, ue
ouenenume 3a 2014 2. ca 6au30 45% [39].

MpoyuBaHe, npoBegeHo BbB BeaukobpumaHus
npe3 2000 2., gokaagBa, ue 1/3 om nauueHmume,
npexkuBeau CA umam npobaemu ¢ namemma, Bepo-
amHo cBbp3aHa ¢ yBpega Ha xunokamnyca [24].

Cnopeg HayuHa cmamusi, nybaukyBaHa 8 NCBI
(HauuoHaneH ueHmbp 3a 6uomexHoaozuu), B MMoa-
wa npe3 2014 2. e npoBegeHo npoyuBaHe 3a HaAu-
yue Ha kozHumuBeH geduuum npu ouenreaume caeg
kAuHuvHa cmbpm. Mpu 100% om u3caegBaHume Ha
3-mus geH cAeg uHuugeHma ce ycmaHoBaBam ge-
¢uuum Ha BHumMaHuemo, HapyweHus B8 pabomHama
namem u eksekymuBHume ¢yHkuuu, B8 npocmpaH-
cmBeHo-BusyanHume cnocobHocmu u B caoBecHo-
Aoz2uveckomo mucaeHe. MNpu 77% om uscaegBaHume
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with cardiovascular risk factors has also proved that
these factors play a significant role in the occurrence
of Cl. Modern medicine aims to prevent socially rele-
vant disease and lays the stress on Cl in cardiological
practice since dementia is a late and highly disabling
stage of CI [17].

Cognition, as defined in a dictionary of psy-
chology, refers to activities in which a person
gains, organises or structures and uses knowledge,
a system of meaning-and-content components of
the psyche, as opposed to its emotional-affective
components [4].

Cognitive impairments imply disturbance of
the cognitive abilities and processes of human con-
sciousness. They encompass dysfunctions related to
memory and learning, attention, thinking, language,
perception, imagination, the capacity to plan, and de-
cision-making, among others. Clinical death is identi-
fied with cardiac arrest [15, 38].

Data related to diagnosing and reporting the lev-
el of cognitive functioning in patients with cardio-
vascular diseases (CVD) after an acute stage and
severe haemodynamic complications are scarce in
Bulgaria. According to the American Heart Associa-
tion, the data on survival rate in cardiac arrest and
cardiopulmonary resuscitation (CPR) suggest that
survivors account for nearly 45% of the cases in
2014 [39].

A study conducted in Great Britain in 2000 report-
ed that one-third of the patients surviving CA have
problems with memory, probably resulting from hippo-
campal reductions [24].

Another study on the cognitive deficit in survi-
vors of clinical death was carried in Poland in 2014.
On the third day after the incident, attention deficit,
impairment of the working memory and executive
functions, spatial-visual capabilities, and verbal
and logical thinking were established in 100% of
the patients tested. In 77% of them, these changes
were established after three months, in 57% — after
six months, and in 57%, the changes persisted one
year after the incident [33]. A study in the Czech



me3u npoMeHU ce HabalogaBam u caeg 3 meceua,
npu 57% — cneg 6 meceua, u npu 57% nepcucmu-
pam u caeg 1-Bama 2oguHa om uHuugeHma [33]. B
gpyao uscaegBaHe B Yexus om 2017 2., BkalouBawo
113 Auua — 62-ma nauueHmu, npexkuBeAu kKAuHu4Ha
cMbpm, ca conocmaBeHu ¢ 51 3gpaBu koHmpoau, Cob-
omBemcmBawu um no gemozpadcku xapakmepuc-
muku u HUBo Ha uHmeAekm, aHaAu3bm e nokasaa, ue
nauueHmume CbC CbpgeyeH apecm umam NOHWKEHO
HUBo Ha kozHUmMuBHU pesyamamu [23]. B LLUBeuus
npe3 2018 2. e npoBegeHO gbA20CPOUHO pempochek-
muBHO kpbvcmocaHo u3caegBaHe ¢ BonpocHuuu no
nowiama, uanpameHu no gomoBeme Ha nauueHmu 3
Meceua caeg npexkuBsH cbpgeueH apecm. M3caeg-
BaHemo gokasBa, ue 1/3 om u3scnegBaHume Auua
umam goA20cpoYeH HeBponozuveH geduuum, kamo
npobAaeMume ¢ namemma, BHumaHuemo u ¢ ekaeky-
muBHume ¢yHkuuu ce cpewam Hau-uecmo [36].

Tesu gaHHuU goka3Bam, ue koezHUMUBHUME Hapyule-
Husi ca Yuecmo cpewaHu cpeg npexkuBeaume kauHuuHa
cMbpm. OckbgHu ca 0baye gaHHUME 3a NAMOAO2UYHU-
me MO3bYHU U3MeHeHus, gokasaHu upe3 Bucokomex-
HOAO2UYHU 06pa3Hu u3cAaegBaHus, npu oueAeAume ¢
gokasaH kozHumuBeH geduuum. MybaukyBaHo e npo-
yuBaHe, paskpuBawo Bpbakama mexkgy uameHeHusma
B kopmukanHama cmpykmypa Ha mo3bka u kogHumuB-
Hume nokasameau. 13 ouenenu 3 meceua caeg cbpge-
yeH apecm u 19 3gpaBu koHmMpoAu ca nogroXkeHu Ha
MagHUmHope3oHaHcHa momozpadust (AMP) u HeBpo-
ncuxonoz2uyHu mecmoBe, koauuecmBeHo onpegensiuu
namemma, ¢uHama momopuka u BHumaHuemo, u ek-
3ekymuBHume ¢yHkuuu. B cpaBHeHue ¢ koHmpoaume
Nnpu ouenenume ca ycmaHoBeHU 3HaYumeAHO Hamane-
Ha namem u ¢uHa MomopHa koopguHauus u 3Ha4YUMeA-
HO no-mbHka kopa BvB ¢poHmManHus, napuemanHus u
gonHus memnopaneH kopmekc u yuacmobuu om AeBus
okuunumaneH u memnopaneH Aob. ToHkume yyacmb-
uu Ha kopama ce cBobp3Bam ¢ noHwkeHa npousBogu-
MeAHOCM Ha naMemma npu oueneaume B cpaBHeHue ¢
ma3su Ha koHmpoaume [32].

JaHHu 3a paHHU KH ca HaAuuHU npegumHO 3a
nauueHmu ¢ HeBpoaoauuHu 3aboasBaHus [3, 10, 13,
14] u npu npakmuuecku Bcska epyna ncuxuyHu pas-
cmpoucmBa [1, 12, 27].

Moumu Bcuuku aBmopu ca eguHogywHu, ye KH go-
npuHacsm Hau-MHO20 3a HenbAHOUEHHOMO Bb3cmaHo-
BaBaHe u pyHkuuoHUpaHe, U N0 Masu npuyuHa mpsbBa

A. Misheva et al.
Early cognitive impairment... CARDIOLOGY&
Volume 3, Number 1+ 2020 CARDIAC SURGERY

Republic in 2017, on 113 individuals: 62 were pa-
tients who had experienced clinical death and 51
healthy controls, matched by demographic charac-
teristics and intellectual level. The analysis showed
that the patients had a lower level of cognition [23].
A long-term retrospective and cross investigation
via mail included patients with CA discharged from
hospital was made in Sweden in 2018. The study
showed that one-third of those tested had a long-
term neurological deficit, and problems with mem-
ory, attention, and executive functions prevailed
three months after the CA [36].

These data show that cognitive impairment is
common among individuals who experienced clinical
death. However, the data on pathological changes in
the brain proven by high-tech imaging tests in survi-
vors with a proven cognitive deficit are scarce. There
is a study, proving the connection between the chang-
es in the cortical structure of the brain and the cogni-
tive performance indicators. Thirteen survivors three
months after CA and 19 healthy controls underwent
magnetic resonance imaging (MRI) and neurological
tests, quantifying memory, fine motor skills, attention,
and executive functions. Compared with the controls,
the survivors’ memory and fine motor coordination
were considerably reduced. The cortex was thinner
in the frontal, parietal, and lower temporal cortex and
areas of the left occipital and temporal lobe. The low-
er memory performance in survivors was attributed to
the thin areas of the cortex [32].

Data on early Cl are available mainly for patients
with neurological diseases [3, 10, 13, 14] and in virtu-
ally any group of mental disorders [1, 12, 27].

Almost all authors agree that Cl contributes most-
ly to inadequate recovery and functioning, and should
be therefore actively sought. The earliest possible de-
tection provides an opportunity to impact on a late
disabling impairment — dementia.

The study aimed to prove whether changes oc-
cur in the cognitive processes in a patient with acute
myocardial infarction, cardiogenic shock and a cardi-
ac arrest, and CPR.
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akmuBHo ga 6bgam mupceHu. BuaMokHO Hau-paHHO-
mo um omkpuBaHe e waHc 3a noBausiBaHe Ha kbCcHOMO
uHBaAugu3upawo HapyweHue — geMeHuUs.

Llenma Ha uscnegBaHemo e ga ce gokake uma
AU npomsHa B kozHUmMUBHUME npouecu hpu hauu-
eHm, npexkuBsa ocmvp muokapgeH uHpapkm, kapgu-
o2eHeH wok u copgeueH apecm, u npuaoxkeHa KI1P.

MEeTononorus

MacnegBaHemo ce npoBege no muna Ha case
study no Bpeme Ha AeueHuemo Ha nauueHma A. . C.
B8 CBAAK Benauko TopHoBo (18.11.2019-29.11.2019 2.)
upe3 HabalogeHue; ncuxonoz2uyHa ekchaopauus u
mecmBaHe ¢ koeHUMuUBHU Memoguku Ha geH 7, 8,
9, 10, 11 u 12 om geHs, B koumo nauueHMbvM e BuA
koHmakmeH. M3noA3BaHu ca gaHHU U OM MeguUUH-
ckama gokymeHmauus, cobnomcmBawa AeueHuemo.

MauueHMbM nNONbAHU UHPOPMUPAHO Cba2Aacue
3a yuacmue B uscaegBaHe.

TecmoBa 6amepus:

1. Tecm 3a uHmenekm Ha Raven — 3agayume om
mecma (npogpecuBHU Mampuuu) MogeAupam pasAuu-
Hu BugoBe A02uuHU OMHOWeHUs u npocmpaHcmBeHo-
koHcmpykmuBHO U aHaAumMuUYHO MucAeHe [9].

2. Tecm 3a uHmeAu2eHmHocm Ha Bekcaep -
usnbAHUumMencka ckana ¢ nogckaaa ,[JonvABaHe Ha
kapmuHu“ — uamepBa 3pumenHa nepuenuus U koH-
cmpykmuBHU cnocobHocmu, mvl kamo Bogewu ca
HabalogameaHocmma, BHUMaHUEMO U 3pumeAHama
namem, kakmo u nogckana ,[logpekgaHe Ha kapmu-
HU“, kegemo uscaegBaHomo Auue mpsbBa ga cxBaHe
cMucbAa Ha gelucmBuemo u cykuecuBHama Bpuv3ska
Mexkgy omgeAHume My emanu. AHaAu3upa ce Ao2u-
yeckomo mucaeHe [7].

3. Tecm 3a namem — ,10-me gymu Ha Aypus“ —
uscaegBa npoueca Ha 3ayyaBaHemo, BkalouBaw, npo-
uecume Ha ¢ukcauus (3anomHsiHe), Ha penpogykuus
(Bv3npousBexkgaHe) u Ha pemeHuusa (3agbpkaHe).
IaHHume moz2am ga 6bgam npegcmaBeHu 2paduu-
HO ¢ m.Hap. ,kpuBa Ha 3anamemsBaHemo”, om yuimo
Bug ce npaBam u3Bogu 3a ocobeHocmume Ha npoue-
ca Ha 3ayyaBaHe uau 3anamemsBaHe [11].

4. YcmaHoBaBaHe Ha 3anacume Ha hamemma —
psaskomo HamaasBaHe Ha 3anacume Om 3HaHus ce
cBovp3Ba c Bb3HukBaHe Ha gecmpykmuBHU MO3bUHU
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MEeTHODOLOGY

This study was carried out during the treatment
of a patient in the Veliko Turnovo Hospital between
18.11.2019 and 29.11.2019. The study included obser-
vation, psychological exploration, and testing by cog-
nitive methods on days 7, 8, 9, 10, 11, and 12 after
the day on which the patient was responsive. Data
from the medical records on the treatment were also
used. The patient filled in an informed consent form
to participate in a study.

Test battery:

1. Raven’s intelligence test. The tasks of the test
(progressive matrices) model various types of logical
relationships and spatial-constructive and analytical
thinking [9].

2. Wechsler Intelligence Test. The performance
scale with a ,Picture Completion“ subscale measures
visual perception and constructive abilities, since the
power of observation, attention, and visual memory
are of crucial importance. The ,Picture Arranging*
subscale makes the person tested grasp the meaning
of one activity and the successive link between its
stages. It analyses logical thinking [7].

3. Luria’s ten-word memory test was applied
to study the process of learning, including the pro-
cesses of fixation (memorizing), reproduction, and
retention. The data can be presented graphically with
the so-called ,forgetting curve®, which allowed us to
draw conclusions about the features of the learning
process and memorization and establishing memory
stores [11].

4. Memory store establishment. The sharp de-
cline in knowledge stores is associated with the emer-
gence of destructive brain processes and a sure sign
of organic brain impairment. The stores are studied by
a conversation, targeting orientation of one’s person-
ality, place, time and social relationships, arithmetic
problems — multiplication, addition, and subtraction;
school knowledge — geography, history, social scienc-
es, and general life knowledge [8].



NPOUECU U e Ccuz2ypeH benes 3a Op2aHUYHO MO3bUHO
pascmpoucmBo. M3caegBa ce ¢ HacoueH pa3zoBop
3a opueHmauus 3a cobcmBeHa AUYHOCM, MSCMO,
Bpeme u couuanHU OMHOWEHUS; apumMemuyHU 3a-
gauu — yMHokeHUe, cbbupare u usBarkgaHe; yuuAuul-
HU NO3HaHus — 2eozpagdus, ucmopus, obuecmBeHu
Hayku; obuwiu >kumeticku no3HaHus [8].

5. Tecm ,YemBopmuam e usauweH” — uscaegBa
MUCAEHEemO — aHaAumuko-cuHmesHama geuHocm u
BbamokHocmma 3a 0606weHue. Mo-mankusm obem
Ha 3agavyama no3BoasBa dakmuuecko omgeasHe Ha
uscnegBaHemo Ha abcmpakmHume Bov3mMokHOCcMU
om BAusHuemo Ha HamaAeHama pabomocnocob-
Hocm, pecnekmuBHo — obema u ycmouyuBocmma Ha
BHumaHuemo [6].

6. Clock-Drawing test — mecmbm 3a pucyBaHe Ha
yacoBHUk e 6bp3 ckpuHUH20B Memog 3a paHHO om-
kpuBaHe Ha kozHumuBHo yBpedkgaHe uAu gemeHuus.
N3cnegBa BusyanHo-koHcmpykmuBHU ymeHus. Toasm
6pou uscaegBaHus nogkpensm u3noA3BaHemo my [18].
Yacm e om gpy2 moweH memog 3a uscnegBaHe Ha
paHHU kogHUMUBHU HapyweHus — MoCa [25, 30, 34].

7. Memog Ha ,[ipocmume aHano2uu“ — uscreg-
Ba mucnaeHemo. lNpegHa3HaueH e 3a pasbupaHe Ha
Ao2uvHUMe Bpb3ku u omHoweHusima mexXkgy noHs-
musama [5].

8. Tabauuu Ha Schulte — mMemogom u3caegBa
ycmouyuBocmma, npeBkalouBaemocmma Ha BHuma-
Huemo u ckopocmma Ha opueHmupoBbyYHO-mMbpce-
wume ouHu gBuwkeHus [2].

PEsyATATN

. Om meguuuHckama gokymeHmauus

1. MauueHmvm (A.W.C.) Ha 51 2oguHu, 6e3 npugpy-
»kaBauwu 3aboAdBaHus UAU NnpegwiecmBawa mepanus,
nocmbnBa 3a nbpBu nom B8 KauHukama Ha 18.11.2019
2., ¢ kAuHUYHU, EKT, AabopamopHu u exokapguozpad-
cku gaHHU 3a ocmubp obwupeH npegeH mMuokapgeH
uHbapkm c eneBauus Ha ST-ceameHma. [Mopagu ka-
MepHo MbXkgeHe HekoakokpamHo e gedubpuaupaH,
cneg koemo npu pasBumue Ha kapguozeHeH wok e
BkaloueH Ha kamexonamuHoBa UHdY3UA U UHMYBUpaH.
IBykpamHo e ¢ enudogu Ha KAuHUYHA CMbpmM, HAAO-
»KuAu u3BvpwBare Ha KIMP B nbAaeH obem. Mpu xocnu-
maausauusama 8 CBAAK — TopHoBo, e 8 mexkko 0bwo

A. Misheva et al.
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5. The ,Fourth is Superfluous“ test studies
thinking: analysis-synthesis activity and the ability to
generalise. The smaller assignment scope allows for
actual separation of the study of the abstract capa-
bilities from the impact of the reduced efficiency, re-
spectively, the amount and attention sustainability [6].

6. The Clock Drawing Test is a quick screening
method for early detection of cognitive impairment
and dementia. It studies visual-constructive skills. A
large number of studies support its use [18]. It is part
of another powerful method for studying early Cl —
MoCa [25, 30, 34].

7. The ,Simple Analogies® method studies
thinking. It is designed to help understand the logi-
cal relationships and the relationships between con-
cepts [5].

8. Schulte’s table studies the stability, the ability
to switch attention, and eye movements speed for ori-
entation and searching [2].

ResuLts

. From the medical records:

1. Patient (A.l.S.), 51-year-old, without previous med-
ical history or medical therapy, is admitted for the first
time on November 18, 2019 in our clinic, with clinical,
ECG, laboratory and echocardiographic data for acute,
large, anterior myocardial infarction with ST segment el-
evation. He was repeatedly defibrillated due to episodes
of ventricular fibrillation. He was intubated because of
cardiogenic shock. On admission, the patient lapsed into
clinical death, and the severe overall condition persist-
ed: he was unresponsive, with BP below 80 mmHg, and
barely perceptible peripheral pulse.

The patient was immediately sent to the angio-
graphic room, where a selective coronary angiogra-
phy was performed. The result was single vessel cor-
onary artery disease with a recanalized occlusion of
left anterior descending (LAD) coronary artery, with
residual thrombosis from the ostium. A primary percu-
taneous coronary intervention (pPCl) was performed,
with thromb-aspiration, GPIIb/llla-inhibitor infusion
and drug-eluting stent implantation.

2. Unresponsiveness was seen on November 18,
at 4:15 pm; 7:40 pm and 11:00 pm, and on November
19 at 0:40 am.
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cbCmMosiHUe, HekoHmakmeH, ¢ apmepuaAHO HaAsi2aHe
80/40 mmHg u mpygHo gonoBum nyAc.

MauueHmovm e BkapaH no cnewHocm B aHzuozpad-
cka 3ana 3a npoBexkgaHe Ha cenekmuBHa kopoHapHa
apmepuozpadus. YecmaHoBsBa ce egHokaoHoBa kopo-
HapHa 6oaecm ¢ pekaHaAausupaHa okay3us Ha AsBama
npegHa gecueHgeHmHa apmepusi (LAD) ¢ pesugyanHu
mpomMbu om ocmuyma. MNpoBegeHa e nopBuuHa nepky-
maHHa kopoHapHa uHmepBeHuus (pPCl), mpomb-acnu-
pauus, uHoysusa Ha GPIIb/llla uHxubumop u umnAaaHma-
uusa Ha megukameHm-u3AbuBaw, cmeHm (DES).

2. B aucma icmopusa Ha 3a6oaaBaHemo (M13) e
3anucaHo, Ye cbcmosiHuemo HekoHmakmeH nepcuc-
mupa Ha 18.11 B 16:15 u.; 8 19:40 u. u B8 23:00 u.; u
Ha 19.11 B 0:40 u.

3. 3aknaloueHuemo Ha koHcyamupaAusa hauu-
eHma HeBponoz (npoBegeHo Ha 19.11.2019 2.) e, ue
nauueHmobm e koHmakmeH u 20Bopu; gBuku B ozpa-
HuueH obeM gecHu kpaUHuuu; umMa noAoKUMEAEH
BgsicHo pedaekc Ha BabuHcku.

4. Om npoBegeHama Ha 20.11.2019 2. komnlo-
movpHa momozpadua (KT) Ha 2raBHus Mo3vk e yc-
maHoBeHa HopmanHa apxumekmoHuka Ha Mo3byHUME
u cmBoaoBume cmpykmypu, 63 gaHHU 3a XunogeHc-
HU O2HUWA, cycnekmHu 3a ucxemu4yHu 30Hu. Llenma
Ha npoBegeHomo u3caegBaHe e ga ce uskalouu Hanu-
yuemo Ha ucxemMuuyeH Mo3bueH uHcyam (M) B Ba-
celiHa Ha gsicHa cpegHa mo3buHa apmepust (BACMA).

Il. Om ncuxono2uuHomo HabalogeHuemo

1. NMpoBegeHOoMo ncuxono2u4yHO HabalogeHue
nokasa, ue cmaBa Bvbnpoc 3a MbXk Ha Buguma Bv3-
pacm, omzoBapswa Ha geucmBumeAHama, yucm u
cnpemHam, ¢ bosgucaHa koca (usgaBa cyemHocm).
MonyopueHmupaH 3a cobcmBeHa AUYHOCM — HA30-
BaBa umemo cu, kamo ce 3amucAs 3a npe3umemo
u pamunusma, Ho cnecmsaBa soguHume cu (kasBa,
ue e Ha 50; a peanHo ca 51 HaBbpweHu — moke ga
ce gbAKu u Ha cyemHocm u >kenaHue ga uszaexkga
no-mAag; moyHo HasoBaBa pokgeHama cu gama).
Mpu paboma ¢ Memogukume uspassBa somoBHocm
3a paboma, kamo nokasBa 6vp3 memn B8 camomo Ha-
yano, HO AeCHO ce uamopsBa u 3a6aBsa omzoBopume.
N3passBa comHeHue B npaBuanHocmma Ha omzoBo-
pume cu, sgocBa ce u noka3Ba HezogyBaHue om He-
cnpaBaHemo cu. He ussBaBa >kenaHue 3a npekvcBa-
He (CbmpygHuUJU).
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3. Consultation with a neurologist on November
19 showed that the patient was able to communicate
and speak. The volume of movement of the right
limbs was limited. Babinski sign was positive on the
right.

4. A CT scan was performed on November 20,
2019) to rule out an ischaemic brain stroke (IBS) in
the right middle cerebral artery territory (RMCAT).
The scan revealed normal architectonics of the brain
and stem structures and no data about hypodense
foci suspected for ischaemic areas.

Il. Psychological observation

1. The psychological observation found the ap-
parent age of the patient corresponded to the actual
one. He was clean and tidy, with dyed hair suggesting
vanity. He was half-oriented for his personality, said
his first name, but paused before saying his surname.
He hid his age, though he announced his birth date
correctly. He said he was 50 instead of 51 that could
be attributed to vanity or a desire to look younger.

Further testing showed he was ready to work,
showing a fast pace in the beginning, but tired quickly
and slowed down answering. He had doubts about the
correctness of his answers, got angry, and resented
his inability to cope. He was cooperative throughout
the testing.

2. In the course of the psychological explora-
tion, he said that on November 18, he went to the
city centre to have coffee, then returned home and
felt acute chest pain. He phoned a friend and told
him he was dying. He could not remember what hap-
pened to him later. His next memories were from
the hospital. He reported regaining consciousness
(documented by the neurological consultation) when
his relatives and medical staff told him what had
happened. He said he had had no health problems
before the incident.

3. The intelligence test (Raven’s progressive
matrices) revealed (IQ63) pathological values. The
patient worked quickly in slots A and B, and showed
elementary thinking, without taking into account only



2. B xoga Ha ncuxono2uvyHama ekcnaopauus
cnogens, ve npes gens (18.11.2019 2.) e xogun B ,ueH-
mopa Ha kade“, cneg moBa ce e npubpan u Bkbwiu
My e cmaHano MHo2o mexko — Umax cunHa 6onka B
e2vpgume. Obagua ce no menedoHa Ha npusimen — Ka-
3ax My, ye ymupam. Creg moBa HAMa CnOMEH 3a CAy-
YUAOMO Cce C Hez20 — Huwo He nomHs. CaegBawume
My choMeHu ca B boaHuuama: Tyk gougox B cb3HaHue
(Ha 19.11.2019 2., onucaHo B HeBpoaoauueH koHcyAm),
kogemo 6ausku u nepcoHan ca My paskasanu kakBo
Ce e CAyJuno ¢ Hez2o. Cnogensa owe, Ye go MOMEeHmMa
Ha masu xochumaausauus He e boaegyBaa.

3. Tecmom 3a uHmenekm (npozpecuBHu mam-
puuu Ha Raven) obekmuBu3upa hamoAo2UYHU cmou-
Hocmu Ha IQ (63). A. pabomu 6bp30 8 cromoBe A"
u ,B“ nokasBa enemeHMapHO MUCAEHE, kamo He Co-
obpasaBa uau omyuma camo eguH npusHak. B caom
,C“ Bugumo 3abaBs memnomo, movpcu egHakBocm
BvB puzypume, onumBa ce ga cmama — 3 x 3 = 6;
3abpaBa uHcmpykuusma: — A3 kakBo ga npaBs ceza?

. houecBa ce, nosBaBa ce HepBHOCM U CbMHEHuUe
ganu ce cnpaBs gobpe.

4. Om mecma 3a u3cnegBaHe Ha namemma
»10-me gymu“ A. nokasa gobpa ,ycneBaemocm 3a
pemeHuus“ — cpegHo HuBo Ha Hopmama. [pyau-
me gBe uscaegBaHu BeauuuHu — ,ycneBaemocm 3a
¢dukcauus”“ u ,ycneBaemocm 3a penpogykuus“ ce
obekmuBusupam 1 cmeneH nog HopMama. Moayue-
Hama Huckama kpuBa cBugemencmBa 3a omchabe-
HU MHecmu4HU BvamokHocmu. KpuBama e acme-
HU4YeH mun, xapakmepu3supawa usmowaemocm Ha
akmuBHomo BHumaHue. MakcumanHo Bb3anpousBege-
Hume gymu ca 6 om 10, ¢ Hau-Bucok bpou 8 mpemu
peg Ha npouyumaHe. Bbv3npousBexkgaHemo Ha gymu-
me nokasBa xapakmepHu ocobeHocmu, kakmo npu
nauueHmu caeg pascmpoucmBa Ha cb3HaHuemo.

5. Mpu HacoueHust pa3zoBop 3a ycmaHoBABaHe Ha
3anacume om hamemma e ycmaHoBeHo, Ye 6oAHUSIM
€ noAyopueHmupaH 3a cobcmBeHa AuvHOCM (Has3o-
BaBa umemo cu, kamo ce 3amucasa 3a npe3umMemo u
damunusma, Ho cnecmsBa 2oguHume cu — kasBa, ue
e Ha 50, a peanHo e Ha 51 HaBbpweHu. TouHo Ha30Ba-
Ba pokgeHama cu gama). OpueHmupaH e 3a MSicmo,
Bpeme u couuanHu omHoweHus. M3nbAHsBa nocaego-
BamenHo bpoeHe Ha yucAama (gobpa pemeHUUoHHa
namem), npu mamemamuueckume ¢yHkuuu uma Bsp-
HO cbbupaHe Ha egHO- U gByuudpeHU YucAa; HO He-
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one sign. In slot C, he visibly slowed down the pace
while looking for identical figures, tried to calculate
(3 x 3 = 6), forgot the instruction and asked what to
do next, scratched his head, and became edgy, and
doubted his performance.

4. The Luria ten-word memory test revealed a
good level of retention, achieving mid-level results.
The results from the other two values tested (suc-
cess with fixation and success with reproduction)
were found to be one degree below the average
level. The low curve indicated weakened mnestic
abilities. The curve was of the ,asthenic” type and
demonstrated that the patient’s active attention got
exhausted. The maximum of reproduced words was
6 out of 10, with the highest number in the third
row of reading. The reproduction of words showed
features typical of patients with disorders of con-
sciousness.

5. The conversation targeting to establish the
memory stores revealed that the patient was semi-ori-
ented about his personality. He said his first name
correctly but paused before saying his surname, and
said he was 50 though he had turned 51, and said
his birth date correctly. He was oriented about the
place, time, and social relationships. He did succes-
sive counting of the numbers (good retentive memo-
ry). Regarding mathematical functions, he added cor-
rectly one- and two-digit numbers; but multiplied and
divided incorrectly. Because of the quick, nervous ex-
haustion after a short period of intellectual activity, he
began to confound also the correct sums. The level
of knowledge of geography and history was low, and
life knowledge — on an everyday level.

6. We studied the understanding of logical re-
lationships and the relationship between concepts
by the method of simple analogies. The results
showed the patient guessed the answers, without
understanding and seeking interrelations and rela-
tionships. He correlated a word from the first column
with one in the second column (functional princi-
ple), e.g., with skates/winter (first column) with boat/
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npaBuAHo yMHokaBa u geau. Mopagu 6bp3ama HepBHa
usmowaemocm caeg kpamko Bpeme Ha uHmenekmy-
aAHU 3aHUMaHus 3ano4Ba ga 6opka u BepHus cbop Ha
yucrama. Hucko HuBo Ha 2eozpadcku u ucmopuuecku
no3HaHus, kumeucku no3HaHuUs — Ha GumoBo HuBo.

6. 3a uscnegBaHe Ha pasbupaHemo Ha AO2uu-
Hume Bpb3ku u omHoweHusma mMeXkgy noHsmusma
usnoasBaxve Memoga Ha ,[llpocmume aHano2uu®.
Pesayamamume noka3axa HanyukBaHe Ha omzoBopu-
me, 6e3 pasbupaHe U mvpceHe Ha B3aumoBpbaku u
OMHOWEHUS; CbomHacsHe Ha gyma om nbpBama ko-
AoHka ¢ makaBa om Bmopama (Ha ¢yHkuuoHaneH
NpuHuun) — Hanpumep: Mpu kvHku/3uma (om nopBama
konoHka) ¢ nogka/neg, nop3anka, Becaa, Aamo, peka
(om Bmopama konoHka) A. coomHacs kbHku kom Aeg
(npaBuAHusmM omaoBop e Aogka/Asmo). B obobuweHue
A. noka3Ba 2omoBHocm BegHaza ga ce pvkoBogu u
kopuzupa om nogckasBaHus, 6e3 ga gemoHcmpupa
CaMOCMOSIMEAHO OCMUCASIHEMO Ha Aoz2uyeckume
Bpv3ku mexXgy noHamusma. Ha eguHagecemu npu-
mMep A. 2rnegaule B aucma, umawe ycewaHemo, ye He
ce cnpaBs, usnumBawe HeygobcmBo om moBa u ce
AagocBawe. He moka ga npogbaku pabomama no me-
mogukama (20Bopu 3a o2paHuyeHuU uHmeAekmyanHu
BbamokHocmu, 6bp30 u3uepnBaHe Ha BHUMaHUEmO u
HepBHume npouecu).

7. Mpu uscnegBaHemo Ha obema Ha BHumaHuemo
¢ npob6ama Ha Shulte (egHouBemeH BapuaHm) nokasa
ygonkeHo peakmuBHo Bpeme — 1 min u 55 s (Hopmama
npu 3gpaBu Auua e 40-48 s 3a npocaegsBaHe Ha Yucha-
ma om 1 go 25). MocaegoBamenHo u3bposBa uucaama,
kamo u3BovpwBa npocaegaBaHemo ¢ npbem. YgbakeHo
peakmuBHo Bpeme (2 min u 25 s) u 3ampygHeHa npeB-
kalouBaemocm A. gemoHcmpupa u npu gByuBemHus
BapuaHm, npu kolmo HeyemHume YucAa ca YepHu, a
yemHume — uepBeHu. MoayueHUMe pesyamamu obekmu-
Busupam HamaneHo akmuBHo BHumaHue, 6aBHa npeB-
kalouBaemocm, Bop3a ymopsiemocm u ca xapakmepHu
3a hauueHMU ¢ HaMaAeHU MHecmuyHU BoamvokHocmu.

8. Mogckanama ,[donvnBaHe Ha kapmuHu®.
BoAHusm Hamupa no-6aBHo AuncBawiama yacm, npu-
opumemHo B8 kapmuHu om 6uma. B Hakou kapmuHu
He pasno3HaBa obekma (Hanp. zeozpadckama kap-
ma Ha BvA2apus); He Hamupa npaBuaHama gyma 3a
AuncBawus npegmem (Hanp. 3a AuncBaw, npegmem
cAvHUe omezoBaps: ,AuncBa, kbgemo uszpsBa“). B no-
2ondama yacm om kapmuHume He Bukga auncBawa
yacm. Peayamamume cBugemeacmBam 3a CHukeH
uHmeAekm, HamaneHu akmuBHo BHumaHue, Habalo-
gameAHocm u koHcmpykmuBHU ymMeHus.
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ice, slide, oars, summer, river (second column). The
patient linked skates with ice (the correct answer
is boat/summer). In conclusion, the patient showed
readiness to be led and corrected with prompts,
without showing independent rationalisation of the
logical relationships between concepts. In item elev-
en, he looked at the sheet of paper, showing he felt
he did not cope. He was embarrassed and angry.
His inability to continue with the tasks elicited limited
intellectual ability, quick exhaustion of attention, and
the resources of the nervous system.

7. The volume of attention measured by the
Shulte test (single-colour option) showed pro-
tracted reaction time of 1 minute and 55 sec-
onds to track the numbers from 1 to 25, while the
normal range is 40-48 seconds. He successively
counted the numbers, tracking them with a finger.
Protracted reaction time (2 minutes 25 seconds)
and difficulty to switch over was also seen with
the double-colour option in which the odd num-
bers were black, and the even ones — red. The re-
sults obtained proved reduced attention and quick
tiredness that typical of patients with reduced
mnestic abilities.

8. The Picture Completion subscale test re-
vealed slowness in finding the missing component,
mostly pictures of everyday life. In some pictures,
he did not recognise the object (e.g., the map of
Bulgaria). He could not find the right word for the
missing object. For instance, for the missing word
(sun), his answer was, ,It misses where it rises.”
In most of the pictures, he did not see the miss-
ing part. The results indicated lowered intelligence,
lower active attention, power of observation, and
constructive skills.

9. The clock test showed spatial difficulties in
a successive arrangement of the numbers from 1
to 12 inside the circle, inability to point the place
of the clock hands for specific hours (6 o’clock;
12:30, 17:10), and edginess because of the feeling
he could not cope. He clearly stated that two comes



9. Mpu npunoxkeHussim mecm-yacoBHuk A. nokas-
Ba npocmpaHcmBeHu 3ampygHeHuss B nocaegoBa-
meAHomo nogpexkgaHe B kpvza Ha uudppume om 1
go 12 (bausko pasnonoXkeHue Ha 12, 1, 2, 3, 4; .... 5,
6,7,8,9, 10 ..... 11, 12); HeBbamo>kHOCM ga nocouu
Macmomo Ha cmpeAkume 3a koHkpemHo 3agageHu
vacoBe (Ha 6 uvaca; Ha 12:30 uaca; Ha 17:10 vaca)
u HepBHOCM nopagu yceuwiaHemo, ye He ce cnpaBs.
AcHo omzoBaps, ue caeg egHo e gBe u caeg gBe e
mpu (3anaseHu namemoBu caegu, kopecnoHgupa ¢
gobpama ycneBaemocm 3a pemeHuus).

10. MNpouecbm Ha Aoz2uyeckomo MUCAEHE € u3-
cnegBaH ¢ nogckana ,MogpexkgaHe Ha kapmuHu®,
kbgemo uscaegBaHomo Auue (UA) cbcmaBs paskas-
yema no mpu nocaegoBamenHo cBop3aHu kapmuH-
ku. A. onucBawe 6a30B8o kakBo Buxkga Ha pucyHkume
(4oBekom BbpBu, myk 20 HAMa...), HO 6e3 pa3no3Ha-
BaHe Ha emouusima Ha HapucyBaHume obekmu, 6e3
B3aumoBpb3ka B geucmBusima u Ao2uuecka nocae-
goBameaHocm. MucAeHemo e Ha2aegHO-0bpasHo, ¢
uspaseH uHmenekmyaneH geduuum. JonbAHUMEAHO
A. 6e noMoAeH ga 3anbAHU AuncBawume gymu B8 kpa-
muk paskas. MauyueHMvm npoueme 6aBHo mekcma,
kamo ufno He pasbpa cmucbaa My u nocmaBu npa-
BuaHo camo 2 om AuncBawume 10 gymu. B Haua-
AOMO 3anoyHa ga pabomu 6bp30, Ho ckopo 3abaBu
memMnomo (ymopa Ha HepBHO-ncuxuuHume npoue-
cu). Nokasa HezogyBaHue om HecnpaBsHemo cu, HO
6e3 2omoBHocm ga Hay4u BepHus peayamam.

11. Tecmom ,YemBopmuam e usauweH“ omHo-
Bo nokasa bvp3a u HeBapHa paboma, onum 3a Ha-
AyukBaHe Ha BepHus pesyamam, HeygoBaemBopeHue
om cnpaBsHemo, koemo e nokazamenHo 3a gepekmu
B8 aHaaumuko-cuHmesHama gelHocm u Bov3moX-
Hocmma 3a 0606weHue.

B 0606weHue koHcmamupaxme caegHuUme
ko2HumuBHuU HapyweHus.

Namem: QukcauuoHHama u penpogykmuBHama
namem ca Ha HuBomo Ha nvpBama cmeneH nog Hop-
mama. KpuBama Ha 3anamemsiBaHe e Hucka, nhopagu
omcAabeHu MHecmuyHu Bo3MoXkHOCMUu om acme-
HuuyeH mun, xapakmepeH 3a 6bp3a uamoulaemocm
Ha akmuBHomo BHumaHue. HaAuue e ncuxono2uyeH
deHomeH npu penpogykuuume, xapakmepeH 3a na-
uueHmu caeg pascmpoucmBo Ha cb3HaHUemo.

NHmenekm: 1Q = 63 — namoAo2u4HU cMouHOCMU.
MHmenekmyanHume BbamokHOoCcmu ce u3noAsBam Ha
npuMumuBHO no3HaBameAHO U couuanHo HuBo. Ha-
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after one, and three is after two, demonstrating pre-
served memory tracks, which correspond to good
retention ability.

10. Logical thinking was studied using the ,Pic-
ture arrangement subscale”. The patient was asked
to make little stories on three consecutively con-
nected pictures. He gave an elementary description
of what he saw in the pictures: ,the man is walking,
not seen here...“. However, he failed to recognise
the emotions of the objects in the pictures, without
finding relations between actions and logical subse-
quence. His thinking was visual and figurative, with a
pronounced intellectual deficit. Also, he was asked
to fill in the missing words in a little story. He read
the text slowly and did not grasp its meaning as a
whole, filling only two of the ten missing words cor-
rectly. He started working quickly, but shortly after
that, he slowed down the pace, which indicated fa-
tigue of the nervous-mental processes. He resented
his inability to cope but was not eager to learn the
correct answers.

11. The Fourth Superfluous test also showed fast
and incorrect work, an attempt to guess the correct
answer, dissatisfaction with the way he coped, which
proved defects in the analytical and synthetic activity,
and an ability to generalise.

In conclusion, we established the following cog-
nitive impairments:

Memory. The fixation and reproductive memory
were at the level of the first degree below normal.
The memorisation curve was low due to weakened
mnestic abilities of the asthenic type, typical for fast
exhaustion of active attention. A psychological phe-
nomenon was present in reproductions, usually found
in patients after consciousness impairment.

Intelligence The IQ score was 63, in the range
of pathological values. Intellectual abilities were
used on primitive cognitive and social levels. The
social experience and skills corresponding to his
age were present. His interests and needs were on
a biological level; his thinking was visual and figu-
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AUYHU ca Hy>kHume 3a Bb3pacmma couuaneH onum u
couuaAnHu ymeHus. iimepecume u nompebHocmume
ca Ha buono2uuHo HuBo. MucaeHemo e HazAegHO-
obpasHo, 6e3 B3aumoBpv3ka u Aozuvecka nocaego-
BameaHocm,; cHWwkeHa camokpumuyHocm. HamaneHa
cnocobHocm 3a naaHupaHe u npegBu)kgane.

BHumaHue — HamaneH 06em Ha akmuBHomo BHu-
MaHue; 3ampygHeHa npeBkalouBaemocm; noHwkeHa
U 3ampygHeHa pa3npegensieMocm; CUAHO YgbAKeHO
peakmuBHo Bpewme.

EmouuoHanHo-BoneBa cdepa: cpegHo mexkku
HapyweHusi, Heycmou4yuBocm Ha BoaeBus akm. llo-
BuweHo uyBcmBo 3a HeygoBaemBopeHocm om He-
BvamokHOCMMmMa 3a u3nbAHEHUe Ha nocmaBeHume
3agayu. Hucvk camokoHmpoa. NomucHama emouuo-
HanHa ekcnpecuBHocm.

OBCb)XOAHE

MpegBug mHokecmBomo u3cAaegBaHus cpeg na-
uueHmu, npexkuBeau CA u ¢ koHcmamupaHu KH, Hue
cu nocmaBuxme 3a uen ga gokaagBame u mo3u cay-
vau. 3a gemalunHo npoyyBaHe Ha koeHUMuUBHUMe ge-
duuumu npuaokuxme Habop om mecmoBe, BkalouBa-
WU pasAauyHu acnekmu Ha BHumaHuemo, namemma,
usnbAHUMeAHume (ekaekymuBHu) ¢yHkuuu, Busyaa-
Ho-npocmpaHcmBeHume u koHcmpykmuBHuU ymeHus,
MucAeHemo u uHmenekma. Hawume gaHHu noBma-
psm pesyamamume om peguua nybaukyBaHu npoyu-
BaHus, gokasBawyu, ye nauueHmu caeg npexkuBaBaHe
Ha CA umam pa3HoobpasHu 3HavumenHu kogHUMuB-
HU nocaegcmBus [20, 26, 35].

Hsasmame gaHHU 3a npemopbugHama UHMeAu-
2eHmHocm u 3a HUBomo Ha kogHUMuUBHUMe npouecu
Ha uscaegBaHomo Auue. bes npemopbugHu gaHHU ca
buAu uscaegBaHu u gokaagBaHu nauueHmu u 8 gpyzo
npoyuyBaHe [23].

Mopagu 6bp3ama ymopseMocm, HamaAeHuUs 06em
npeBkalouBaemocm u pasnpegeasemocm Ha akmuB-
Homo BHumaHue ce HaAoku ga ce pabomu ¢ Memo-
gukume 3a kpamko Bpeme u B HakoAko nopegHu gHu.
MopBomo uscaegBaHe 6e HanpaBeHo Ha 7-usi geH om
geHs, 8 koumo nauueHmMvm 6e koHmakmeH.

Kakmo u 8 Hawus cayvau, 8 noBeuemo npoyu-
BaHus ce omyumam geduuumu B namemma [19, 21,
22,23, 28, 29, 31, 36]. MNMpu A. ycmaHoBuxme noHuke-
Ha ¢ukcauuoHHa u penpogykmuBHa namem (nbpBa
cmeneH nog Hopmama). Haauue e ncuxonozuueH de-
HOMeH npu penpogykuuume, xapakmepeH 3a nauu-
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rative, with no interrelation and logical consistency.
There were low self-criticism and low ability to plan
and foresee.

Attention. The patient exhibited a low level of
active attention, difficulty in switching over; low
and awkward distribution; and very protracted re-
action time.

Emotional-volitional field. The disturbances
were moderate, and volition acts were unstable.
The patients demonstrated dissatisfaction with the
failure to fulfill the tasks. Self-control was lower
than average. Emotional expressiveness was sup-
pressed.

DiscussioN

Given the multiple studies on patients who have
experienced cardiac arrest with established cognitive
impairment, we set ourselves the aim to report this
case as well. For the detailed study of the cognitive
deficits, we applied a set of tests, involving various
aspects of attention, memory, executive functions,
visual-spatial and constructive skills, thinking, and
intelligence. Our results confirm the results of many
published studies that prove that patients who have
experienced CA have a variety of considerable cogni-
tive consequences [20, 26, 35].

We had no data on the premorbid intelligence and
level of cognitive processes of the patient we tested.
There is another study also reporting investigation on
patients with no premorbid data [23].

The quick fatigue, reduced volumes, switchover,
and distribution of active attention necessitated re-
ducing the time working with the methodologies for a
few consecutive days. The first session was carried
out on day seven after the day on which the patient
was responsive.

The majority of studies report memory deficits
similar to those in the case we present [19, 21, 22,
23, 28, 29, 31, 36]. Low levels of fixation and re-
productive memory (one degree below normal) were
found — a psychological phenomenon at reproduc-



eHmu ¢ pascmpoucmBa Ha cb3HaHuemo. HamaneHu-
me MHecmuYHuU Bv3aMokHocmu ce obekmuBusupaxa
¢ acmeHuuHua mun kpuBa Ha 3anomHsHe. Mpobaemu-
me ¢ namemma moz2am ga 6bgam obscHeHu ¢ Bepo-
amHa yBpega Ha xunokamnyca [24].

OcBeH gepuuumume B namemma, npobaemHuU B
komnaekcHus koeHumuBeH geduuum ce okaszaxa UH-
meaekma, BHumaHuemo, HapyweHus B MucAeHemo,
emMouuoHanHo-BoneBama cdepa u eksekymuBHume
dyHkuuu.

MamepuaAHusm HOCUMEA Ha NCUXu4yHUME Npo-
uecu e 2rnaBHusim mo3vk. Mo Bpeme Ha covpgeuHus
apecm kpvBoobpaweHuemo koM Mo3bka cnupa,
npomuyam MHO20 NamoOAO2UYHU npouecu, kamo
Hau-cepuo3Husm om msx e uepebpaaHama xunok-
Cusl UAU M.Hap. Xunokcu4YHo-ucxemMu4yHa MO3b4YHa
mpaBma (HI-Bl). HapyweHusma Ha cb3HaHuemo,
BHumaHuemo, ckopocmma Ha obpabomka, kakmo
U HapyweHusma Ha namMemma U u3nbAHUMeAHama
gucoyHkuua ca cpeg Hau-uzBecmHume u uecmo
cpewaHu HapyweHusi Ha no3HaHuemo cAaeg makaBa
XUNOKCUYHO-UCXEMUYHA MO3buHa mpaBma [20] — pe-
3yaAmamu, ycmaHoBeHu u npu Hawus nauueHm. Mpu
He2o koHcmamupaHume HamaAeH obem Ha akmuB-
Homo BHumaHuemo, 3ampygHeHa npeBkalouBaemocm
u pasnpegensemocm, kakmo u cuaHO ygbakeHOMO
peakmuBHomo Bpeme mMozam ga obsacHam kauecm-
BeHume npomeHu B mMucaeHemo. HamaneHu npu A.
ce okasaxa u BusyaaHo-koHcmpykmuBHume ymeHus.

Kakmo o6obwaBa G. Vingerhoets (2014) nopagu
HamaAeHama Mo3buHa nepdysus kucropogbm, npeg-
HasHaueH 3a Mo3bka, 6bp30 ce usuepnBa u cbcmos-
Huemo ce 3agbAbouaBa go ucxemuuHa aHokcus (MA).
Mo Bpeme Ha WA BuoxumuuHume u ¢puauoro2UYHUME
npouecu B Mo3vka mbpnsm 6bp3a NpPomsHa, YUUMO
pesyamam e Heobpamuma Mo3vuHa yBpega. Heza-
muBHume edpekmu Ha aHokcusma BkalouBam Mo3b-
yeH egeM, yBpega Ha HEBPOHU, 0COBEHO Ha BasaAHu-
me 2aHaAuu, 6saomo BewiecmBo u MO3buHUS cMBoA
kamo HuBomo Ha yBpega kopeaupa ¢ hpogbikumen-
Hocmma Ha aHokcusma. Bvp3uHama Ha yBpegama
Ha pasAauyHume vacmu Bapupa B 3aBucumocm om
dyHkuusma kamo Hau-ycmouuuBu Ha xunonepdy3sus
ca pezuoHume, omzoBapswu 3a aBmoHoMHama HepB-
Ha cucmema. YcmaHoBeHo e, e caeg pecycuumauus
camo yacm om ucxemusupasume HeBpoHu 3azuBam.

Hau-uecmo HeBpoHanHa cvmbpm uma B npegHus
manamyc, xunokamnyca, kaemkume Ha [MypkuHue B
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tions, which is typical in patients with consciousness
disorder. The reduced mnestic abilities were objec-
tively demonstrated by the asthenic type of mem-
orisation curve. The likely mnestic abilities can be
attributed to hippocampus reduction [24].

Apart from the memory deficits, intelligence, at-
tention, and thinking disorders proved to be problem-
atic in the complex cognitive deficit, the emotional-vo-
litional field, and the executive functions.

The material carrier of the mental processes is
the brain. During cardiac arrest, the blood supply
to the brain ceases. Many pathological processes
occur, the most serious being cerebral hypoxia, or
the so-called hypoxic-ischaemic brain injury (HI-
Bl). Consciousness disorders, attention, process-
ing speed, as well as memory impairment and the
executive dysfunction are among the best known
and most common impairments of cognition after
such a hypoxic-ischaemic brain injury [20]. Such
sequelae were also seen in our patient. The re-
duced volume of active attention, the difficulty in
switching over and distribution, and the highly pro-
tracted reaction time we established can explain
the qualitative changes in thinking. His constructive
visual skills were also reduced.

As G. Vingerhoets (2014) has concluded, due
to reduced brain perfusion, the oxygen needed for
the brain is depleted quickly, leading to ischaemic
anoxia (lA). During IA, the biochemical process-
es in the brain undergo a rapid change, resulting
in irreversible brain damage. The adverse effects
of anoxia involve brain oedema, and neuron inju-
ry, particularly of the basal ganglions, the white
matter, and the brain stem, with the level of injury
correlating with the duration of anoxia. The time
for the injury to occur in the various areas occurs
varies depending on their function. The areas most
resistant to hypoperfusion are those responsible for
the autonomous nervous system. It has been es-
tablished that after resuscitation, only part of the
neurons affected by ischaemia die.
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Mankus mo3vk. Caeg copgeuHus apecm gudysHa yBpe-
ga ce ycmaHoBsaBa BbB8 ¢ppoHmManHus nob, caeg koemo
8 napuemanHus u okuunumaaHusi. Ta3u cenekmuBHa
HeBpoHaAnHa yBpega BaowaBa kozHuuusma, MOMOpHU-
me ¢yHkuuu, koopguHauusma, hamemma, emouusma
U gonpuHacs 3a Aowus usxog caeg KIP [37].
M3BecmHo e, ue uHmeaekmom e a2nobanHa cno-
cobHocm, cbyemaBawa cnocobHocmume 3a MuUcAe-
He, namem, BHuMaHue u BvobpadkeHue. MiIHmeaekmbm
owe € NOMEHUUAAHO MUCAEHE, a8 MUCAEHEMO — UHMe-
nekm B getcmBue. Oedpuuumobm B Hakos om usbpo-
eHume cnocobHocmu pesyamamupa Hez2amuBHo B
uHmenekmyanHomo HuBo. B masu Bpvska nokasaHu-
me om A. namoAO2UYHU cmouHoCcMuU Ha uHmenekma
Mo2am ga 6bgam 06sicHeHU ¢ komnuAauus om cbom-
BemcmBawu HapyweHust Ha: MUCAeHemo (Haz2AegHo-
0bpasHo, be3 B3aumoBpuv3ka u Aoz2uuecka nocaego-
BamenHocm, ¢ gedekmu B aHanumuko-cuHmesHama
geuHocm u BvB BvamokHocmume 3a 0606weHue);
BHumaHuemo (HamaneHo akmuBHo BHumaHue, npeB-
kalouBaemocm u pasnpegeasemocm); namemma (Bno-
weHa ¢pukcauuoHHa u penpogykmuBHa namem).
MokazaHama om u3acaegBaHomo Auue gobpa yc-
neBaemocm 3a pemeHuus e hokaszamena 3a moBa, ue
namemoBume cAegu (eHzpamume) He ca paspyue-
Hu. Pa3pywaBaHemo um e Beue kbcHa nocaeguua Ha
KH u ce HabalogaBa npu kopoBa ampodus. 3a Bu-
3yaAusauus Ha NamoAO2UYHU NPOMEHU, obAcHABawu
KH, moke 6u e no-ygauHo Ha eguH no-kvceH nepuog
(cneg 6-12 mec.) ga ce HanpaBu AMP Ha a2rnaBeH mo-
3bk. MI3BecmHu ca npoyuBaHus, npu koumo AMP go-
kasBa uambHaBaHe Ha kopmekca, ¢ koemo ce obsac-
HABam HamaAeHume MHecmuyHu Bb3amoxkHocmu [32].
HapyweHnama kozHumuBHa epekmuBHocm Bausie
Ha kauecmBomo Ha >kuBoma Ha nauueHma. MlHmea-
pupaHemo Ha ncuxocouuanHama B komnaekcHama
MeguuuHcka nomow, Ha nauueHmume, npexkuBeau
kAuHUYHa cmbpm, uszaexkga onpaBgaHo [23].
IokazaHume KH npu nauueHmu, npexkuBsau CA,
Mo2am ga ca ocHoBaHue 3a BvBekgaHe Ha ckpuHUH-
208a memoguka 3a paHHOmMoO um omkpuBaHe C uea
paHHa npodurakmuka Ha kbcHume ycaokHeHus. V13-
noA3BaHume om Hac mecmoBe usuckBam cpaBHu-
MeAHO gbA20 Bpeme 3a npoBedkgaHe u obpabomka.
MNpegBug cneuudpukama Ha HepBHUMe npouecu npu
nauueHmu, npexuBaau CA, moke 6u e no-pauuo-
HaAHO ga ce anpobupam mecmoBe (MMSE, SAGE,
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Neuron death most often occurs in the frontal
thalamus, the hippocampus, and the Purkinje cells in
the cerebellum. After CA, a diffuse injury is detected
in the frontal lobe, and then in the parietal and the
occipital lobes. This selective neuronal injury wors-
ens cognition, motor functions, coordination, memory,
emotion, and contributes to the adverse outcome af-
ter CPR [37].

It is well known that intelligence is an overall abil-
ity that combines thinking, memory, attention, and
imagination. Intelligence is also potential thinking, and
thinking is intelligence in action. A deficit in any of
these has a negative impact on the intellectual lev-
el. In this context, the pathological intellectual values
demonstrated by our patient can be explained by a
combination of corresponding impairments of think-
ing (visual-figurative, absence of interconnection and
logical consistency, with defects in analysing and
synthesising activities, and the ability to generalise);
attention (reduced active attention, switchover and
distribution); and memory (worsened fixation and re-
productive memory).

Our patient’s right level of retention proved that
memory tracks (engrams) had not been destroyed.
Their destruction was a late consequence of Cl and
is seen in cortical atrophy. For visualising the patho-
logical changes explaining the ClI, it might be appro-
priate to perform an MRI of the brain — 6-12 months
later. Certain studies have reported that MRI proves
the thinning of the cortex, which explains the reduced
mnestic abilities [32].

Impaired cognitive efficiency influences a patient’s
quality of life. Integrating psychosocial care into the
complex medical care of patients with experienced
clinical death seems justified [23].

Cl in patients who have experienced CA justi-
fies the introduction of a screening methodology
for early detection with the aim of early prophylaxis
of late complications. The tests we used took a
comparatively long time to conduct and process.
Given the specific character of the nervous pro-



MoCa), koumo Beue ca npuaokeHu 3a ycmaHoBsBa-
He Ha KH npu nauueHmu ¢ HeBpoAo2uuHU, ncuxuam-
puyHU 3aboasBaHus u coc CCPQ [16].

PaHHomo omkpuBaHe Ha KH cvc ckpuHuHzoBu
Memoguku mMoXke ga e noAe3Ho 3a HacouBaHe Ha
nauueHmume kvm cneuuaanucmu no HeBponcu-
XOAO2Us 3a paHHa kozHUmMuBHa pexabuaumauus,
kosmo ga nogobpu ¢yHkuuoHupaHemo um, kak-
mo u 3a pa3pabomBaHe Ha HOBuU komneHcamopHuU
cmpamezauu (BogeHe Ha namemHu beaexkku, gu-
kmyBaHe) [12].

N3soau

MauueHmbm Hu nokasa xapakmepHume 3a npe-
»kuBeaume CA npomeHu B kozHumuBHama cdepa:
BAroweHu MHecmuuHu Bb3amokHocmu 3a cmemka
Ha ¢ukcauuoHHama u penpogykmuBHama namem,
Cc xapakmepeH ncuxono2uueH ¢eHOMeH npu pe-
npogykuuume 3a nauueHmu caeg He3cb3HameAHO
cvcmosHue. AkmuBHomo BHumaHue e ¢ noBuweHa
usmouwiaemMmocm u HamaAeH 0bem, 3ampygHeHa npeB-
kalouBaemocm u pasnpegeasemocm. MucaeHemo e
6e3 nozuuecka nocaegoBameaHocm u B3aumoBpba-
ku, npeguMHO HaznegHo-obpasHo. HabalogaBam ce
HamMaAeHuU cnocobHocmu ga naaHupa u npegBukga.
MHmeaekmom e Ha HuBomo Ha namoao2uyHuUMme
cmMouHocmu, Ha eneMeHmapHo no3HaBameAHO u co-
UUaAHoO paBHuwie.

MNaaHupame npocaegsaBaHe Ha npomeHume B koe-
HUMuBHUs cmamyc upe3 npoBexkgaHe Ha mecmoBe
Ha 6-us, 9-us u 12-ua mecevu,
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cesses with patients who have experienced CA, it
may be more reasonable to approve tests (MMSE,
SAGE, MoCa), which are applied o establish Cl in
patients with neurological, mental diseases and
CVRF [16].

Early detection of Cl using screening methodol-
ogies can be useful for referring the patients to spe-
cialists in neuropsychology for early cognitive reha-
bilitation, which will improve their functioning and will
develop new compensatory strategies (running mem-

ory notes, dictating) [12].

CONCLUSIONS

Our patient showed the cognitive changes typ-
ical of those who have experienced CA: worsened
mnestic abilities at the expense of fixation and re-
productive memory — a typical pathological phenom-
enon in reproductions in patients after having been
unconscious. His active attention showed increased
exhaustion and reduced volume, difficult switchover
and distribution, and his thinking process was char-
acterised by the absence of logical consistency and
interconnections and was mainly visual-figurative.
Reduced ability to plan and foresee were found, and
intelligence was on a borderline level and an elemen-
tary cognitive and social level.

We intend to track the level of cognitive changes in
progress and conduct tests every 6, 9, and 12 months.
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KAMHUAYEH CAYYAIN HA NALMEHT C UAUONATUYHA AEBOKAMEPHA TAXUKAPOWA
M. Xpucmo®B?, [1. AkoBa-XpucmoBa', A. UBaHoBa', B. XpucmoB', 4. CumoBa? H. JumumpoB’, T. BekoB?

"CBAA no kapguonozus — heBeH
2MBAA ,Copue u Mo3vk” — lreBeH

Peslome. TepmuHbm ,wupokokomnaekcHa maxukapgus” obxBawa HagkamepHu u kamepHu maxukapguu
¢ wupuHa Ha QRS-komnaekca Hag 120 ms. MNpaBuAHama uHmMepnpemauus Ha wupokomnaekcHume ma-
xukapguu e cbwecmBeHa 3a usbopa Ha NOGXOgaWOmMO A€YeHUEe U hpo2Ho3ama Ha hauueHmume. 3a
mexHus aHaAu3d ce usnoAn3Bam HskoAko anzopumobma, koemo gaBa BvamokHOCm 3a guagHocmuuupa-
Hemo um B noBeuemo cayuau. lNMpegcmaBave kauHuueH cayyal Ha nauueHm ¢ kamepHa maxukapgus u
wupoyuHa Ha QRS-komnaekca medkgy 120 u 140 ms, ¢ Mopdonozus Ha geceH begpeH 6aok maxukapgus.
Bv3 ocHoBa Ha kaacuuveckume kpumepuu u an2opumMu U U3noA3BaHUMe 0bpasHu uscaegBaHus npuex-
Me guagHo3ama uguonamuuyHa AeBokamepHa maxukapgus. ToBa 6ewe nomBbpgeHo ¢ enekmpodusuo-
AO2UYHO npoyuBaHe u 6e uzBbpuweHa ychewHa kamemvpHa abaauus.

KnalouoBu gymu: wupokokomnaekcHa maxukapgusi, gupepeHuuanHa guagHo3a, uguonamuyHa maxu-
kapgus
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CLINICAL CASE OF A PATIENT WITH IDIOPATHIC LEFT VENTRICULAR TACHYCARDIA
M. HristoVv?, D. Yakova-Hristova', A. Ivanova', V. Hristov', I. Simova?, N. Dimitrov?, T. Vekov?

'Cardiology Hospital — Pleven, Bulgaria
2,Heart and brain” University Hospital — Pleven, Bulgaria

Abstract. Wide complex tachycardias (WCT) includes a broad spectrum of supraventricular and ventricular
tachycardias with QRS complex duration of 120 ms or more. The differential diagnosis is essential for the
correct treatment and prognosis of patients. Several algorithms are used for their analysis, which makes it
possible to diagnose them in most of the cases. We present a clinical case of a patient with a tachycardia
with QRS complex duration between 120 and 140 ms, with right bundle branch block morphology. Based
upon the classic criteria and algorithms and the imaging examinations used we accepted the diagnosis of
idiopathic left ventricular tachycardia. It was confirmed with an electrophysiology study and a successful
catheter ablation was performed.

Key words: wide complex tachycardia, differential diagnosis, idiopathic

YBon INTRODUCTION

MguonamuuHama areBokamepHa maxukapgus npeg- Idiopathic left ventricular tachycardia is a ventric-
cmaBasBa kamepHa maxukapgus ¢ mopdono2us Ha  ular tachycardia (VT) with morphology of right bun-
geceH begpeH baok u wupouuHa Ha QRS-komnaekca  dle branch block (RBBB) and QRS complex duration
nog 140 ms [1]. Mo3Hama e owe kamo Bepanamun- less than 140 ms [1]. It is known also as verapamil
uyBcmBumenHa nopagu ycnewHomo U npekbcBaHe — sensitive because of its successful termination with
om uHmpaBeHo3HOMoO My npunoXkeHue, kakmo u kamo  the intravenous application of this agent, and also as
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dacuukynapHa BoB Bpbska ¢ namodusuorozuuHus U
MexaHu3bm Ha Bv3HukBaHe [2]. HacmbnBa ocHOBHO no
pueHmpu MexaHu3bMm, kamo e onucaHo HaAuvuemo Ha
danwuBo neBokamepHo cyxokuaue. KAUHUYHO Hau-yec-
mo ce u3aBgBa kamo napokcuamaAHa npogbAkumenHa
MoHoMopdHa kamepHa maxukapgus u e 6e3 onacHocm
om Bv3HukBaHe Ha BHe3anHa cbpgeyHa cmopm. Cpeg-
cmBo Ha nbpBu u3bop B AeveHUemo Ha ma3u apummus
e kamemovpHama abaauus [1, 3].

nPEﬂCTABFIHE HA KAVIHUYEH CAYYAI

Kacae ce 3a 36-2oguweH nauueHm ¢ Hekonkokpam-
HU Xochumaausauuu nopagu MHokecmBo npucmbnu Ha
npogbAKUMEAHO CopuebueHe, npu koumo e npuemo, ue
ce kacae 3a HagkamepHa maxukapgus. YcmanoBeHo
e om npoBegeHume u3caegBaHus: mpaHcmopakaAHa
exokapguozpadus — 6e3 namono2uyHu omkAaoHeHuS,
CKAT — ¢ kopoHapHU apmepuu 6e3 cmeHo3u.

Mpu nopegeH npucmbn Ha apummusi NAUUEHMbM
Hu ce npegcmaBs ¢ EKI gaHHu 3a wupokokomnaekcHa
maxukapgusa ¢ QRS-komnaekc go 140 ms ¢ mopdono-
2usma Ha geceH begpeH 6aok (OBB) (dua. 1), kosmo
cnopeg anzopumbma Ha EBponeuckomo gpy>kecmBo
no kapguonozus omzoBaps Ha kpumepuume 3a ka-
MepHa maxukapgus (xunepuHBepmupaHa enekmpuue-
cka oc, Rr' BbB V1, R/S < 1 BbB V6, benez Ha Mapuom,
benee Ha [koysedcobH, AV gucouuauus).

V

M. Hristov et al.
Clinical case of a patient with... CARDIOLOGY&

Volume 3, Number 1+ 2020 CARDIAC SURGERY

fascicular in connection with the pathophysiological
mechanism of initiation [2, 3]. Its usual mechanism
is re-entry in association with a left ventricular false
tendon. Clinically its most common presentation is
that of a paroxysmal monomorphic VT without risk of
sudden cardiac death. First line therapy is catheter
ablation [1, 4].

CLINICAL CASE PRESENTATION

36-year-old patient with frequent episodes of
palpitations and several hospitalizations, diagnosed
with supraventricular tachycardia. From the tests per-
formed in the past: unremarkable transthoracic car-
diac ultrasound and without coronary artery disease
from angiography.

The patient presents to us with another episode
of arrhythmia with an ECG of wide complex tachy-
cardia and QRS complex duration of 140 ms with
morphology of RBBB (Fig. 1), which fulfills criteria
for VT according the European Society of Cardiolo-
gy algorithm (extreme axis deviation, Rr’ in V1, R/S
< 1 in V6, Marriot’s sign, Josephson’s sign, AV-dis-

sociation).

HR 166bom P/QRS/T axis . |0/-114/30dex
Oms. RVS/SV] ame. :0,22 / 0. 00wV

PR int Oms. RVS4SV) amn

ORS durstior 160ms RV6/SVZ am. 024,/ 0. 00mV

Q1/aTe int 321/534ms

25mm/s 10wen | DFT™100Hz AG-50 AutoBk2+1 1

Qua. 1. 12-kaHanHo EKT Ha nauueHm, npuem no cnewHocm ¢ MoHomopdHa maxukapgus ¢ wupok kamepeH komnaeke, ¢ dopma Ha OBb

Fig. 1. 12-lead ECG of a patient with monomorphic tachycardia with wide QRS complex and morphology of RBBB
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KAPAMOXUPYPTUA Tom 3, Bpoii 1 - 2020

Cneg kamo 3aknlouuxme, ue ce kacae 3a kamep-
Ha maxukapgusi, nopagu HaAUMUEMO Ha NamoAO2UYHa
enekmpuuecka oc, wupouuHa Ha QRS-komnaekca nog
140 ms u mopdonozuss Ha [OBB, npuexve, ue Hau-Be-
posmHo ce kacae 3a ¢pacuukynapHa maxukapgusi. Tou
kamo nopBu Memog Ha u3bop 3a AeueHue Ha masu
apummus e paguodpekBeHmHa abaauus, nauueHmMom
6e HacoueH koM enekmpodusuorozuuHa Aabopamopus
3a npoBedkgaHemo U. [duazHo3ama 6e nomBvpgeHa u
ycnewHo be ocbwecmBeHa kamembpHa abaauus.

OBCb>XOAHE

TepmuHbm ,wupokokomnaekcHa maxukapgus”
06xBawa HagkamepHu u kamepHuU maxukapguu ¢ wu-
puHa Ha QRS-komnaekca Hag 120 ms. M3BecmHo e,
ye Bcska maxukapgus ¢ wupok kamepeH komnaeke ce
npuema 3a kamepHa go gokasBaHe Ha hpomuBHomo.
MpaBuAHama uHmMepnpemauus Ha WupokoMnAekCHU-
me maxukapguu e cowecmBeHa 3a usbopa Ha nog-
X0gaWoOomo AeUYeHUe U Npo2HO3ama Ha nauueHmume.
Tunbm um ce onpegens om mopdonozusima Ha QRS-
komnaekcume BbB V1 u V6, kamo msa moxke ga coom-
BemcmBa (npu HagkamepHume maxukapguu) uAu ga
He cbomBemcmBa moyHo Ha munuyHama ¢opma Ha
OBb uau ABB (06ukHoBeHoO npu kamepHume maxu-
kapguu) [2, 5]. OcBeH 2opecnomeHamume kpumepuu
ce u3noA3Bam u peguua anzopummu 3a gudepeHuu-
aAHama guazHo3a Ha maxukapguume ¢ wupok ka-
MepeH komnaekc — Ha Bbpyzaga, Ha Bepeuku u Ha EB-
poneuckomo gpy>kecmBo no kapguoaozaus (duz. 2).

Tesu anzopummu gaBam BovamoxkHocm 3a npaBua-
Ha guazHo3a B 6Au30 90% om cayyaume [6]. Basupau-
ku ce Ha nocoyeHume aA2opummu hpuexme, ye ce ka-
cae 3a kamepHa maxukapgus ¢ mopdonozus Ha [1Bb.

Ha caegBaw, eman B8 cbobpadkeHue 3a onpegensHe
Ha muna maxukapgus Bae3e u gaau cmaBa Bonpoc 3a
MOHO- UAU noAumopdHa kamepHa maxukapgus. MoHo-
MopdHama, kosmo 6e npegcmaBeHa B KAUHUUHUSA CAY-
vau, ce cpewa Hau-yecmo npu kopoHapHa apmepuanHa
boaecm, gunamamuBHa u xunepmpoduuHa kapguomu-
onamus, apummo2eHHa gecHokamepHa gucnaasus u B
omcbcmBue Ha cmpykmypHO CbpgeyHo 3abonsBaHe.
MopBume uemupu guazHo3u bsaxa uskaloueHu B3 oc-
HoBa Ha npoBegeHume 06pasHu uscAegBaHus, nopagu
koemo ¢ Hau-2onama BepossimHocm ce npue HaAuvuemo
Ha uguonamuuHa kamepHa maxukapgus [7].

Cnopeg mopdonozusma Ha QRS-komnaekcume u
MACMOMO UM Ha npousxog ca usBecmHu gBa muna
uguonamuyHa kamepHa maxukapgus — om u3Xog-
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After we concluded that it is a ventricular tachy-
cardia, we further analyzed it and because of the axis
deviation, the QRS duration under 140 ms and mor-
phology of RBBB we assumed a probable diagnosis
of fascicular tachycardia. Because catheter ablation
is the method of choice for the treatment of this ar-
rhythmia we referred the patient to an electrophysiol-
ogy laboratory. The diagnosis was confirmed and a
successful procedure performed.

DiscussioN

The notion WCT includes supraventricular and
ventricular tachycardias with QRS-complex duration
more than 120 ms. It is accepted that every WCT
should be managed as a ventricular one until proven
the opposite. The right interpretation of WCT is es-
sential for the correct treatment of patients and their
prognosis. WCT'’s type is determined according to the
morphology of the QRS-complex in V1 and V6 and
whether it corresponds (in supraventricular tachycar-
dias) or not (usually in VT) to the typical morphology
of left or right bundle branch block [2, 5]. Apart from
the above mentioned criteria, there are several other
algorithms for the differential diagnosis of WCT — Bru-
gada, Vereckei etc. (Fig. 2).

These algorithms allow the correct diagnosis in
around 90% of cases [8]. Based on them we as-
sumed that our case is one of VT with morphology
of RBBB.

In further analysis we determined whether it is a
mono- or polymorphic VT. Monomorphic, as in our
case, is most common in coronary artery disease,
dilated or hypertrophic cardiomyopathies, arrhytmo-
genic right ventricular dysplasia and in structurally
normal hearts. The first four types were excluded
through imaging methods because of which with a
great degree of certainty an idiopathic VT was ac-
cepted [9].

According to the morphology of the QRS com-
plex and origin there are two types of idiopathic ven-
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LLinpokokomnnekcHa Tx
(QRS > 120 mc)

v

MpaBunHa Henpasunna

* MM/NTp, NTx
* ¢ npomeHnue AV 6nok n bb
UNn aHTerpagHo nposexaaHe
| [a nnn HensBecTHO | no ANB

v
QRS Mopqaonorm V1-6 AV <11 AV > 11
AT, NTp

v v v v

Tununyen BB } HKT o KoHKkopaaHTHOCT Mopdponorus Ha [BB: Mopdororus Ha JIBB:
o Junca Ha RS-chopmu o gR, Rs unm Rr’ (V1) R >30ms (V1)
® RS-uHTepean > 100 mc * RIS <1(V6) KT | | ¢« RS>60ms (V1) KT
e en. oc ot +90 go -90° ® qR unu gS (V6)
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@uz. 2. Anzopumbm Ha EBponetickomo gpykecmBo no kapguonozus 3a gudepeHuuanHa guazHosa Ha maxukapguu ¢ wupok kamepeH
komnaekc [2]; BB — 6egpeH baok, BB — geceH 6egpeH baok, OMB — gonbAHUMeAHa npoBogHa Bpu3ka, KT — kamepHa maxukapgus,
NBB — A8 BegpeH 6aok, MM — npegcbpgHo MwkgeHe, MTp — npegcbpgHo mpenmete, MTx — npegcbpgHa maxukapgus, Tx — maxukapgus

Wide QRS complex tachycardia
(QRS duration > 120 ms)

'
! |

| Is there 1:1 A-V relationship? |
Afrial fibrillation
,l, Atrial flutter/AT with variable conduction
il and
Yes/Unknown No a.BBBor
| l | - b. Antegrade conduction via AP
!QR(;S morphlogy in precordial | V rate faster than A rate | | Arate faster than V rate
sads
{
o] .
Atrial flutter
Typical RBBB or LBBB } SVT Precordial leads RBBB pattern LBBB pattern
« Concordant *qgR, RsorRr'in V1 *RinV1>30ms
« No R/S pattern VT = Frontal plane axis range VT + R to nadir of S > 60 ms in V1 VT
* Onsetof Rtonadirof S » 100 ms —90° to +90° +qRorgSinVe

Fig. 2. European Society of Cardiology algorithm for the differential diagnosis of WCT. AP: accessory pathway; AT: atrial tachycardia;
BBB: bundle branch block; LBBB: left bundle branch block; RBBB: right bundle branch block; SVT: supraventricular tachycardia; VT:
ventricular tachycardia [6, 7]
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Hus mpakm Ha gsacHama kamepa, npegcmaBswa ce
¢ N\bb u BepmukanHa enekmpuuecka oc, u uguona-
muuyHa AeBomepHa maxukapgua ¢ mopdoAao2us Ha
IBb c AqBa enekmpuuecka oc. Bv3 ocHoBa Ha npeg-
cmaBeHama EKI (¢ue. 1) — kamepHa maxukapgus ¢
mopdonozust Ha OBB (Rr BvB V1, R/S < 1 BbB V6,
enekmuuecka oc om +90 go -90) u HaAuvuemo Ha
cmpykmypHo 3gpaBo cbpue, 3akalovuxme, ue cmaBa
gyma 3a uguonamuuHa AeBokamepHa maxukapgus.
Yecmomama Ha ychewHume abaauuu npu mo3u
mun maxukapguu e Bucoka, a BeposmHocmma 3a
nocaegBawu paHHu peuuguBu e Hucka [8].

Bonpeku Haauuyuemo Ha koHkpemHu kpumepuu,
cpeg kauHuuucmume Bce owe ce cpewam peguua
mpygHocmu B pasno3HaBaHemo Ha muna wupoko-
konaekcHa maxukapgusi nopagu crokHocmma um u
npaBuAHOMO uM uHMepnpemupaxe [9].

3 AKAIOYEHUE

HudepeHuuanHama guagHo3a Ha maxukapguume
¢ wupok kamepeH komnaekc BkalouBa 2onam Habop
Om pumbMHU HapyweHus, kamo Hau-yecmu ca Hag-
kamepHume maxukapguu ¢ abepaHmHo npoBedkgaHe u
kamepHume maxukapguu npu cmpykmypHo yBpegeHo
cbpue. B no-pegku cayuau ce cpewam gpyau pumbMHU
HapyweHust kamo uguonamuyHume kamepHu maxukap-
guu, Ho no3HaBaHemo um € om cbuwecmBeHo 3HaveHuUe
3a npaBuaHomo noBegeHue Npu Me3u hauueHmu.
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CoNCLUSION

The differential diagnosis of WCT includes a
broad spectrum of rhythm disorders with the most
common being supraventricular tachycardias and VT
in structurally damaged hearts. Far less frequent are
other rhythm disorders such as idiopathic VT but their
recognition is essential for the correct treatment of
patients.

1. BanabaHcku T. KAuHUYHa enekmpodusuonozus U AeUueHue Ha cbpgevHume apummuu, 2016, MpocBema, 185.

2. MempoB W, LLlanzaHoB Y. u koA. HapovuHuk no enekmpokapguozpadus. 2018, 83-108.

3. Ohe T, Aihara N, Kamakura S et al. Long-term Outcome of Verapamil-Sensitive Sustained Left Ventricular Tachycardia
in Patients Without Structural Heart Disease. J Am Coll Cardiol. 1995;25(1):54-8.

4. Srinivas R. Dukkipati, Subbarao Choudry, Jacob S. Koruth, Marc A. Miller, William Whang, Vivek Y. Reddy. Catheter
Ablation of Ventricular Tachycardia in Structurally Normal Hearts. Journal of the American College of Cardiology.

2017;70(23), 2909-23.

5. Keller DI, Wide-complex tachycardia. Cardiovascular Medicine. 2018;21(04):90-96.
6. Vereckei A, Duray G, Szénasi G et al. Application of a new algorithm in the differential diagnosis of wide QRS complex

tachycardia. Eur Heart J. 2007;28(5):589-600.

7. Brooks R, Burgess, J.H. Idiopathic Ventricular Tachycardia A REVIEW. Medicine. 1988, 67(5), 271-294.

8. Ohe T, Kusano KF, Morita H, Emori T et al. Catheter Ablation of Idiopathic Ventricular Tachycardia and Bundle Branch
Reentrant Ventricular Tachycardia. — In: Zipes, D.P., M. Haissaguerre. Catheter Ablation of Arrhythmias, 2" Edition.
Futura Publishing Co., Inc. Armonk, NY, 2002; 302-312.

9. Garner JB, Miller JM. Wide Complex Tachycardia — Ventricular Tachycardia or Not Ventricular Tachycardia, That
Remains the Question. Arrhythmia & Electrophysiology Review, 2013, 2(1), 23.

>> 40



D. Nikolov et al.
Severe form of tacotsubo syndrome... CARDIOLOGY&
Volume 3, Number 1+ 2020 CARDIAC SURGERY

TEXXKA ®OPMA HA CUHAPOM HA TAKOLlYBO CAEQl CMNHAAHA AHECTE3UA
no noBoa HA Cb1OBA XNPYPITMYHA MHTEPBEHLINA
H. HukonoB', 4. CumoBa’, H. JumumpoB', H. NMempoB’, U. BacuneB', B. fJaHoB', T. Beko8?

'"MBAA "Cvpue u mo3vk” — heBeH
2@akyamem no papmauus, MeguuuHcku YHuBepcumem — MreBeH

Peslome. MNpegcmaBsame KAUHUYEH cAyyau Ha nauueHm ¢ makouybo cuHgpoM BecaegecmBue Ha cnuHaAHa
aHecmesus no noBog Ha gBykpamHa cbgoBa onepauus (EMBOAUS HA apmepuume Ha goAHume kpau-
uuuu). CuHgpom Ha makouybo ce npegu3BukBa om kamexonamuHoBo cBpbxHamoBapBaHe, koemo ce
npoBokupa om cuAeH emouuoHaAeH cmpec uau mpaBma, u moke ga uMumupa ocmbp KopoHapeH CuHg-
pom. B koHkpemHus cayuyal, nocmonepamuBHo nauueHmbm 6Hewe cbc cmeHokapgHa cuMnmomamuka,
HecmabunHa xemoguHamuka, ucxeMuyHu EKI npomeHu, 3aBuweHu mapkepu 3a MuokapgHa yBpega. Exo-
kapguozpadckama Haxogka nokasa HoBonosiBura ce akuHe3us Ha anukaAHume u cpegHume ce2aMmeHmu
Ha AaBama kamepa. MHBa3uBHomo uscaegBaHe omxBbpau kopoHapHa okay3us. Bbnpeku ue cuHgpombm
Ha makouy6o 8 noBeuemo cAyyau npomuua 6aazonpusmHo, 8 konkmemHus ce pa3Bu mexkka dopma u
3aBbpwu damanHo. Cnopeg HanpaBeHama AumepamypHa cnpaBka, eguHcmBeHama npeBaHmuBHa msip-
ka e npeonepamuBHa npemegukauus npomuB emouuoHaAHUs cmpec. B 3akaloueHue — mo3u cuHgpom He
6uBa ga ce nogueHsBa — noBeuemo nauueHmu ce BbacmaHoBaBam, Ho npu mexkkume ¢popmu npo2Ho3a-
ma e HebAazonpusimHa.
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SEVERE FORM OF TAKOTSUBO SYNDROME AFTER SPINAL ANESTHESIA
FOR VASCULAR SURGICAL INTERVENTION
D. Nikolov', I. Simova’', N. Dimitrov’, N. Petrov’, I. Vasilev', V. Danov', T. Vekov?

'"MHAT ,Heart and Brain“ — Pleven, Bulgaria
2Department of Pharmacy, Medical University — Pleven, Bulgaria

Abstract. We present a clinical case of a patient who suffered from Takotsubo syndrome after spinal
anesthesia, due to bilateral vascular operation (embolism of the arteries of the lower limbs). Takotsubo
syndrome is caused by an exaggerated catecholamine overload, which is often triggered by strong emotional
stress or trauma, and may mimic acute coronary syndrome. In this specific case, in the postoperative
period, the patient had anginal symptoms, unstable hemodynamics, ischemic ECG changes, and high
levels of troponin. The echocardiographic finding showed akinesia of the apical and middle segments
of the left ventricle. The angiography excluded coronary artery occlusion. Even though in most cases
Takotsubo syndrome is benign, in our case the patient developed a severe form of the disease, which lead
to her demise. The only preventive measure is the preoperative premedication against emotional stress. In
conclusion - this syndrome should not be underestimated — even though most patients fully recover, in the
most serious forms the prognosis could be poor.

Key words: takotsubo, myocardial infarction, spinal anesthesia
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A. HukonoB u gp.

KAPAMOAOT A & Texkka popma Ha cuHgpoMm...

KAPAMOXUPYPT A Tom 3, Bpoi 1 - 2020
BbBEQEHVE

Cmpec-uHgyuupaHama kapguomuonamus,  UAU
m.Hap. CuHgpoMm Ha makouybo, ce xapakmepusupa ¢
npexogHa cucmoAHa gucdyHkuus Ha anukaAHume u
cpegHume ceameHmu Ha AsBama kamepa, koumo umu-
mupa muokapgeH uHdapkm, Ho auncBa obcmpykmuBHa
kopoHapHa 6oaecm. 3a nbpBu Nbm e onucaHa B8 AnoHus
npe3 1990 2. om Sato et al. [1]. TepmuHbmM ,makouy60”
e om anoHckomo ume Ha kanaH 3a okmonogu, Yusimo
¢dopma e kamo anukanHomo 6anoHupaHe Ha AsBama
kamepa no Bpeme Ha cucmona, koemo e munuuHama
¢dopma 3a moBa 3abondBaHe.

Bb3HukBaHemo Ha makouy6o Hau-4ecmo e mpuze-
pupaHo om meXkko MeguuuHCcko CbCmosHUE UAU Om CU-
AEH eMouuoHaneH cmpec. lNpegnonagaHume mMexaHus-
Mu BkalouBam kamexonamuHoBo cBpoxHamoBapBaHe,
cha3zbm Ha kopoHapHume apmepuu u MmukpoBackyaapHa
gucdyHkuusa. Moke ga ce kaacuduuupa kamo nopBu-
yeH makouybo cuHgpom — ko2zamo ocmpume CbpgeyHu
onnakBaHus ca nbpBusm noBog 3a mvpceHe Ha Me-
guuuHcka nomouwi, u BmopuueH — kozamo uma npeg-
wecmBawo 3HAYUMO XUPYP2UYHO, aHecme3uoAO2uu-
HO UAU NCUXUYHO 3abonsiBaHe UAU CbCMOsIHUE, Yuumo
CUMNMOMU UAU AeveHue npoBokupam kamexonamuHo-
Bus u3AuB, goBen go makouybo cuHgpom [2, 3, 4].

KAVHWYEH CAYYAI

76-20guwHa >keHa nocmbnBa B omgeAeHUe No Cb-
goBa xupypaus, no noBog Ha onaakBaHus om 6oaka u us-
mpbnBaHe Ha AdBa nogbegpuua u cmbnano ¢ gaBHocm
om okono gBa geHa, a B geHs Ha xochumaausauusma
bonkama cmaHana Hembpnuma. Kamo npugpykaBawiu
3abonsBaHus cbobuwiaBa eguHcmBeHo 3a gobpe koH-
mpoAupaHa apmepuanHa xunepmoHusi. Om ¢usukanHus
cmamyc npaBsam BnevamaeHue bAego U cmygeHo cmb-
nano u nogbegpuua Ha A8 goneH kpalHuk, omcaabeHu
nyAcauuu Ha AsiBa pemopanHa apmepus u AuncBawu Ha
a. poplitea. OecHusm kpak e ¢ gonoBumu nyacauuu Ha
demopanHama apmepusi, omcAabeHuU Ha nonAuMeanHa-
ma u AauncBawu Ha mubuasHume.

Ha HanpaBeHomo EKI npu nocmbnBaHemo ce
Bugs cuHycoB pumbm ¢ uecmu HagkamepHu ekcmpa-
cucmoau, ¢pekBeHuus okono 70 yg./min, ST-genpecus
go 1mm BvB V4, V5 u V6 (due. 1). AabopamopHume
uscaegBaHus baxa 6e3 cbwecmBeHu omKAOHEHUS.
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INTRODUCTION

Stress-induced cardiomyopathy, or the so-called
Takotsubo syndrome, is a syndrome characterized by
transient systolic dysfunction of the apical and middle
segments of the left ventricle, that mimics myocardial
infarction, but lacks obstructive coronary disease. It
was first described in Japan in 1990 by Sato et al.
[1]. The term ,takotsubo“ comes from the Japanese
name for an octopus trap, which is shaped like the
apical ballooning of the left ventricle during systole,
which is the typical form of this disease.

The onset of Takotsubo is most often triggered
by a serious medical condition or severe emotional
stress. Presumed mechanisms include catecholamine
overload, coronary artery spasm, and microvascular
dysfunction. It can be classified as primary Takotsu-
bo syndrome — when acute heart complaints are the
first reason to seek medical help, and secondary —
when there is a previous significant surgical, anes-
thetic or mental iliness or condition whose symptoms
or treatment provoke the catecholamine effusion that
led to Takotsubo syndrome [2, 3, 4].

CLINICAL CASE

76-year-old woman was admitted to the vascu-
lar surgery department due to complaints of pain and
numbing in her left leg and foot from about two days.
On the day of hospitalization the pain became un-
bearable. Her comorbidities include arterial hyperten-
sion. The physical status is marked by a pale and
cold left leg and foot, weakened pulsations of the left
femoral artery and missing pulsations on the popliteal
artery. The right leg has palpable pulsations on the
femoral artery, weakened on the popliteal and missing
on the tibial artery.

The ECG was with sinus rhythm, supraventricular
ectopic beats and minor ST-segment depression in
leads V3, V5 and V5 (Fig. 1). There were not any sig-
nificant deviations on the laboratory tests.
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Mpu npoBegeHus exo-gonaep ce ycmaHoBu Buco-
kocmeneHHa cmeHomuuHo-okay3uBHa naaka no AdBama
apmepuanHa UAuayHa oc U mpomMbo3a Ha AsBama demo-
panHa cynepduuuanHa apmepus. Exokapguozpadusma
nokasa nekocmeneHHa AeBokamepHa xunepmpodusi, Ha-
MaAeHa cucmonHa ¢yHkuus ¢ Aeko cmymeHa ceameHmHa
kuHemuka. HabalogaBaxa ce aekocmeneHHa MumpanHa
peaypaumauus, Aeko yBeauueHu pa3mepu Ha AsgBomo
npegcopgue, kakmo u BucokocmeneHHa mpukycnuganHa
pezypaumauus C NyAMOHaAHa XxunepmoHus 8 nokou.

MauueHmkama 6Gewe npeueHeHa 3a onepamuB-
HO AeveHue U mo 6e u3BopweHo B pamkume Ha Hs-
konko uaca om npuema. lNog cnuHanHa aHecmesus ce
ocvbwecmBu uHgupekmHa eHgapmepekmomus om a.
iliaca externa sinistra u nokanHa mpombekmomus om a.
femoralis communis sin. (AFC) u a. profunda femoris sin.
(APF), u ce BoacmanoBu 3agoBoAumeneH ueHmMpaneH
kpbBomok. PeBusupa ce a. femoralis superficialis (AFS)
u a. poplitea sinistra (APo) nocpegcmBom kamemup
Mozapmu N2 4. N3Bbpwu ce uHgupekmHa mpomboek-
momusi om cbwume, kamo ce eBakyupaxa 3acmapenu
mpom6bu. Pesyamamobm Belle npeueHeH 3a ONMUMAaAEH.

Fig. 1. Admission ECG

The Doppler ultrasound revealed a high-grade
stenotic-occlusive plaque along the left arterial iliac
axis and thrombosis of the left femoral superficial ar-
tery. The echocardiography revealed a mild left ven-
tricular hypertrophy, reduced ejection fraction of LV,
mild mitral regurgitation, slightly increased size of the
left atrium, and severe tricuspid regurgitation with pul-
monary hypertension.

The patient’s condition was an indication for sur-
gical treatment and such treatment was performed
within a few hours of the hospital admission. Under
spinal anesthesia, an indirect endarterectomy was
performed from the left external iliac artery and local
thrombectomy from the common femoral artery (AFC)
and the deep femoral artery (APF) which restored the
central blood flow of the leg. Fogarty catheter N4
was used on the left superficial femoral artery (AFS)
the popliteal artery (APo). An indirect thrombectomy
was performed by evacuating old blood clots. The re-
sult was considered optimal.
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B paHHume uvacoBe Ha caegBawus geH bewe
ycmaHoBeHo, ye nauueHmkama e c xunomepmuu-
HO, AUBUgHO ouBemeHo gacHO xoguno, be3 6oakoBa
cumnmomamuka. lNpeueHu ce u ce npucmbnu kom
chewHa eMboA-em-mpombekmomus om geceH goAeH
kpauHuk. Nog cnuHanHa aHecmes3us, C AamepaneH
begpeH gocmbn ce gocmugHa hocAoUHO go AFC,
APF, AFS dextra. Cbwume ce Hamepuxa mpomMbo3u-
panu. M3Bbpwu ce uHgupekmHa emboaekmomusi om
a. llliaca externa dextra kamo ce Bb3cmaHoBu 3ago-
BoAumeAeH ueHmpaneH nyacupauw, kpbBomok.

CnegonepamuBHo nauueHmkama 6e HacmaHeHa B8
peaHumauus. Cobwus geH CbCMOoAHUEMO Ha BoAHama
pasko ce Browu, uspassBawo ce B nposBu Ha ocmpa
CbpgeuHa HegocmambyHOCM U cmeHokapgHa CuMm-
nmomamuka. Ha EKI' ce pezucmpupaxa ST-eneBauuu
BvB V2-3 u He2zamuBHu T-BbAHU BbB V1-V6 (duz. 2), om
Aabopamopusima — 3aBuleH mMponoHUH, a Ha exokapgu-
ozpadusama ce Bugsa akuHesus Ha anukanHume u cpeg-
Hume ceameHmu Ha AsiBama kamepa, xunepkuHesus
Ha basaAnHume ceaMeHmMU, ymepeHa mpukycnugasHa
peaypaumauus, HamaneHa ¢pakuusa Ha uamaackBaHe.
HanpaBu BneuamaeHue odpopmeHa BbpxoBa aHeBpuama
C npucmeHHa mpom603a, kosmo BeposmHo e embo-
AO2eHHOMO ozcHuwe (¢due. 3, 4, 5). NMauueHmkama ce
BbBege B kamemepusauuoHHama Aabopamopus U om
kopoHapozpagusma ce Bugsxa yucmu kopoHapHu ap-
mepuu (¢ue. 6, 7). Bonpeku ue BeHmpukynozpadusma
€ 3AameH cmaHgapm 3a guagHocmuuupaHe Ha mako-
uybo cuHgpom, makaBa He ce npoBege, nopagu HaAu-
yuemo Ha npucmeHeH mpomb [5].

Beuepma obuwomo cbcmosHue Ha hauueHmkama
pssko ce Baowu u ce Hanoku uHmybauusi. KoHCYA-
mupaHa 6e ¢ Hedporoz nopagu aHypus, 3aBulieHu
cmouHocmu Ha ypes,, kpeamuHuH, Aakmam, ASAT u
ALAT. Bewe npeueHeHa u BkaloueHa Ha xemoguadua-
mpauus, Ha ¢oHa Ha kosmo cmouHocmume Ha ypes,
kpeamuHu, nakmam, ASAT u ALAT ce pegyuupaxa.
M3BbpweHu baxa HekonkokpamHu xemompaHcdysuu
U mpaHdy3usi Ha NpACHO 3ampaseHa naa3ma. Bonpe-
ku HopmaAusupaHemo Ha kpbBHUME U BUOXUMUYHU-
me nokasameau, kakmo u cmabuAusupaHe Ha apme-
puaAHOMO HaAs2aHe, nauueHmkama npogbAXku ga e
B mexkko 0b6wo cbcmosaHue. Ha ¢poHa Ha mepMuHaA-
Ho meXkko 0bwo cbcmosHue nauueHmkama HanpaBu
konmpakmuneH omkas u ekaumyc aemaauc.
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In the early hours of the next day, we noted that
the patient’s right leg had become hypothermic and
livid-colored, without pain symptoms. Under spinal
anesthesia an emergency embolectomy of the right
lower limb was performed by a lateral femoral ac-
cess. The right AFC, APF, AFS were found throm-
bosed. An indirect embolectomy was performed
from the right external iliac artery and the blood flow
was restored.

After the operation, the patient was placed in
the intensive care unit. On the same day developed
acute heart failure and anginal symptoms. The ECG
showed ST-elevations in V2-3 and negative T-waves
in V1-V6 (Fig. 2), the laboratory showed elevated tro-
ponin levels, and the echocardiography revealed aki-
nesis of the apical and middle segments of the left
ventricle, hyperkinesis of basal, moderate tricuspid
regurgitation and reduction in the ejection fraction.
A newly developed apical aneurysm with parietal
thrombosis was noted, which is presumably the em-
bolic foci (Fig. 3, 4, 5). The patient was immediately
transferred to the catheterization laboratory but the
coronary angiography did not reveal any coronary
occlusions. (Fig. 6, 7) Although ventriculography is
the gold standard for the diagnosis of Takotsubo
syndrome, it was not performed due to the presence
of a mural thrombus [5].

In the evening, the patient was intubated due to
worsening in her general condition. She was con-
sulted with a nephrologist due to the anuria, elevated
levels of urea, creatinine, lactate, AST and ALT. She
was afterwards placed on hemodiafiltration, and the
values of urea, creatine, lactate, AST and ALT were
reduced. Blood transfusions and transfusions of plas-
ma were performed.

Even after normalization of blood and biochem-
ical parameters, stabilization of blood pressure, the
patient continued to be in a deteriorating condition.
Despite the intensive care, the patient developed ir-
reversible cardiogenic shock and eventually exitus
lethalis.
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Qua. 2. EKT 8 gunamuka / Fig. 2. ECG during complaints
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Quz. 3. TpukycnugaaHa peaypaumauus / Fig. 3. Tricuspid regurgitation
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Que. 4. Pegyuupana ¢ppakuus Ha usmaackBaHe Quea. 5. BeposmHa npucmeHHa mpombo3a

Fig. 4. Reduced ejection fraction Fig. 5. Mural thrombus

Qua. 6. LCA Que. 7. RCA

Fig. 6. LCA Fig. 7. RCA
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OBCb)XXOAHE

Takouybo cuHgpoMbm yecmo ce npoBokupa om
ocmbp cmpec, BUAO MO eMOUUOHaAEH UAU du3suve-
cku — cBop3aH C xupyp2uuyHO AeueHue. PeanHama
uecmoma Ha moBa 3abonsBaHe e HecuzypHa. Tol
cvcmabBasBa kom 1 go 2% om cayyaume Ha ocmbp
kopoHapeH cuHgpom. B npoyuBaHemo Ha meXkgyHa-
pogHus peaucmbvbp Ha makouybo, BkalouBaw, MHo-
>kecmBo ueHmpoBe B EBpona u Amepuka, om 1750
nauueHmu npubausumeaHo 88.9% om 3acezHamume
ca »keHu, Ha cpegHama Bv3pacm 66.4 2oguHu [10].

PezuoHanHama aHecmesus Npu onpegeAeHu 06-
cmosimeacmBa cbwo Moke ga bbge npoBokupaw
MomeHm, npegu3BukBaw, Bucok agpeHepauueH om-
20Bop [6]. B HanpaBeHama aumepamypHa cnpaBka
omkpuxme cxogeH cAyyal, uuemo 3akaloueHue e, ue
eguHcmBeHama npeBaHmuBHa mspka e npemeguka-
uus NnpomuB eMOoUUOHaAHUS cmpec npegu u3Bopuw-
BaHe Ha camama onepauusi.

Bonpeku ue mHo3uHcmMBomo om hauueHmume ce
Bv3cmaHoBsaBam, cepuo3HUMe YCAOKHEHUS He ca psg-
kocm u He mps6Ba ga 6bgam nogueHsaBaHu. Te Bkalou-
Bam 3acmouHa cobpgeyHa HegocmambuHocm (12-45%),
benogpobeH omok (8-20%), kapguozeHeH wok (4-20%),
MumpanHa peaypaumauus (14-25%), copgeveH apecm
(4-9%), mpomboembonus, BkalouumenHo uHcyam (1.6%),
pynmypa Ha kamepa (< 1%) u >kuBomo3zacmpawaBawu
apummuu. MauueHmume, koumo pa3BuBam kapguoze-
HeH wok, umam MHO20 no-Bucoka cMbpmHocm go 28-
us geH u npe3 nopBama 2oguHa caeg usnucBaHemo [7].
CpaBHeHo ¢ mun 1 ocmbp MuokapgeH uHdapkm, kbge-
mo cMbpmHocmma e okono 8.19% [11], cMbpmHocmma
npu cuHgpom Ha makouy6o e okono 1.8%, HO npu pa3Bu-
mue Ha kapguozeHeH wok, cMbpmHocmma npu gBeme
3abonsBaHus cmaBa cxogHa [12].

3 AKAIOYEHUE

Bonpeku ue noBeuemo om nauueHmume ¢ mako-
uy6o cuHgpom ce BbacmaHoBaBam u ce HabalogaBa
pezpec Ha 3aboasBaHemo, cuHgpoMbm He mpsbBa
ga ce nogueHsBa, mvl kamo noHskoza moke ga npo-
meue MH020 mexkko, gopu pamanHo.
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Discussion

Takotsubo syndrome is often provoked by acute
stress, whether emotional or physical — e.g. associ-
ated with surgical treatment. The exact incidence of
this disease is uncertain. It makes up for 1 to 2% of
the cases of acute coronary syndrome. In the study
of the International Registry of Takotsubo, which in-
cludes many centers in Europe and America, out of
1750 patients, approximately 88.9% of the affected
were women, with a mean age of 66.4 years [10].

Regional anesthesia, under certain circumstanc-
es, can also be a provocative moment, eliciting a high
adrenergic response [6]. In the literature we found a
similar case, whose conclusion is that the only pre-
ventive measure is premedication against emotional
stress, before performing the operation itself.

Although most patients recover, serious compli-
cations are not uncommon and should not be under-
estimated. These include: congestive heart failure
(12-45%), pulmonary edema (8-20%), cardiogenic
shock (4-20%), mitral regurgitation (14-25%), cardi-
ac arrest (4-9%), thrombembolism, including stroke
(1.6%), ventricular rupture (< 1%) and life-threaten-
ing arrhythmias. Patients who develop cardiogenic
shock have much higher mortality by the 28th day
and in the first year after discharge [7]. Compared
with type 1 myocardial infarction, where mortality is
approximately 8.19% [11], mortality from Takotsubo
syndrome is about 1.8%, but with the development of
cardiogenic shock, mortality from the two diseases
becomes similar [12].

CONCLUSION

Although most patients with Takotsubo syndrome
recover and there is a regression of the disease, the
syndrome should not be underestimated, as it can
sometimes be very severe, even fatal.
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CUHKOIM N NAPOKCU3MAAHN CbCTOAHNA B HEBPOAOIMATA N KAPOANOAOIMATA
T. AoHueB', I. BoxkuHoB', 4. CumoBa’, C. bokuHoB? T. BekoB®

'"MBAA ,,Copue u Mo3vk» — heBeH
2Makyamem no meguuuHa, MeguuuHcku yHuBepcumem — [heBex
3Makyamem no ¢apmauus, MeguuuHcku yHuBepcumem — NreBeH

Peslome. BvBegeHue: MNMapokcuamanHume 3aboAaBaHus UAU CbcmosHuUA U B yacmHocm cuHkonume ca
guckycuoHeH Bvnpoc B HeBponozusma, kapguoAo2usima, ncuxuampusma u gpyau MeguuuHcku cneuuan-
Hocmu. KAuHUYHama kapmuHa yecmo 6uBa HescHa u 0bbpkBauwia, koemo 3ampygHaBa okoHYameAHOMOo
onpegeAssHe Ha emuoAo2uyHama npuvuHa. Llea: [a npegcmaBum pasauuHume BugoBe napokcusmanHu
cuHkonaAHU CbCmMOoAHUA U ga cbnocmaBumM msaxHama guagHo3a, gupepeHuuanHa guazHo3a u mepanus.
Pa3zanegaHu ca nocaegoBamenHo Hau-yecmume HeBPOAOSUYHU U KapguoAO2UYHU NPUYUHU 3a cuHkon.
CneuuanHo BHumaHue e ¢okycupaHo Bopxy Bpbakama u pasauvusma mexkgy cuHkona, enuanenmuyHume
npucmbnu u enuAencusima; pepaekc-meguupaHume cunkonu; cuHkon npu basuaapHa MuzpeHa, cunkon
npu HapyweHus Ha aBmoHomMHama HepBHa cucmema, opmocmamuyHama XunomoHus; CMeAm-CUHgpPOM
Ha apmepus cybkaaBus; mpaH3UmMOpHUME UCXEMUYHU amaku u ncuxoz2eHHUme amaku, uMumupawu
cuHkon. OnpegeAeHu ca Hau-BakHume kalouoBu Bvnpocu, Ha koumo mpa6Ba ga omzoBopam aHamHe3a-
ma, AabopamopHUmMe pe3yaAmamu U cheuuaAu3upaHume anapamHu Memogu 3a guazHocmuka. Mpegno-
>keHo e agekBamHo guagHocmuyHO U mepaneBmuyHo noBegeHue npu omgeAHUME guagHOCMUYHU 2py-
nu. 0606weHue: B HeBponozusama, kapguorozusma u meguuuHckama npakmuka cowecmByBam 2oAam
bpou cbcmosHus, uspassBawu ce kauHUYHO kamo napokcuamaAHu. Bonpeku MHO206poUHUME UM U
pasHoobpasHuU npuyuHU, KAUHUYHama UM MaHudecmauus e CxogHa, a guagHo3ama u gudbepeHuuasHa-
ma um guazHo3a usuckBam gonbAHumenHa kBaaudukauus. 3a pazzpaHuyaBaHemo Ha Me3u CbCmMOosHUS
om u3kalouumenHo 3HaueHUe e CHeMaHemo Ha npeuu3Ha U MoYHa HacoYeHa aHamMmHe3a om nauueHma.
EkunHama paboma Ha HeBpoAo3u, kapguoAo3u u gpy2u MeguuuHcku cneuuaAucmu u BHegpsBaHemo
Ha cbBpeMeHHU UHMePgUCUUNAUHApHU Memogu 3a gua2Hocmuka, hognoMaza paszpaHuvaBaHemo Ha
me3u cbcmosHus u HacouBa B npaBuAHa nocoka mepaneBmuuHomo noBegeHue.
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SYNCOPE AND PAROXYSMAL CONDITIONS IN NEUROLOGY AND CARDIOLOGY
T. Donchev', P. Bozhinov', I. Simova’, S. Bozhinov?, T. Vekov®

'"MHAT ‘Heart and brair’ — Pleven, Bulgaria
2Medical University, Department of Medicine, Pleven, Bulgaria
3Medical University, Department of Pharmacy, Dean, Pleven, Bulgaria

Abstract. Introduction: Paroxysmal disorders and conditions such as syncope in particular are
a controversial matter in neurology, cardiology, psychiatry and other medical fields. The clinical
presentation is often unclear and misleading which hinders the final diagnosis and the discovery of
an etiological cause. Aim: To present different forms of paroxysmal syncopal states and compare
their evaluation, differential diagnosis and therapy. We have successively reviewed the most common
neurological and cardiovascular factors for syncope. Special emphasis is placed on the relationship
and differentiation between syncope, epileptic seizures and epilepsy; reflex-mediated syncopes;
basilar migraine syncope; syncope due to autonomic nervous system dysfunction, orthostatic
hypotension; stealth syndrome of the subclavian artery; transient ischemic attacks and psychogenic
attacks that mimic syncopal conditions. We defined the most crucial questions concerning the patient
history, laboratory tests and instrumental examinations to aid the diagnosis of syncopal conditions.
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An adequate diagnostic and therapeutic behavior are proposed for the different clinical groups. Summary:
Neurology, cardiology and other medical specialties comprise various conditions that present clinically
as paroxysmal. Although they are the result of different etiologic and pathological causes, their clinical
manifestation is very similar and their diagnostics and treatment require greater qualification from the
specialist. That is why the key moment in successfully dealing with these patients is to get a thorough
patient history and work in a cohesive interdisciplinary team of neurologists, cardiologists and other
clinicians as well as implementing new methods and strategies for clinical evaluation, differentiation and

therapeutic behavior.

Key words: syncope, loss of consciousness, paroxysmal conditions

MapokcuaManHume CbCmMOosIHUA Ca CEepuo3eH UH-
mepguCUUNAUHapeH npobaem u 2oaamo npegusBuka-
meAcmBo 3a guazHocmuka u mepanus 8 HeBponozusma,
kapguonoz2usima u gpyau MeguuuHCku cneuuaaHocmu.
Te mozam ga ce nposBam Ha ¢oHa Ha Bugumo 3gpabe
UAU Npu obocmpsiHe Ha XpoHUYHO 3abonsBaHe. Hanpu-
Mep Bceku nauueHm, noAy“uA mpaH3umopHa 3azyba Ha
Cb3HaHuUe, nonaga B noAne3peHuemo Ha pasAudHu Bu-
goBe cneuuaaucmu: kapguonoe, HeBponog, a B Hskou
CAyyau ncuxonoe u ncuxuamvp. KauHuuHama kapmuna
uecmo 6uBa HesicHa u 06bpkBawa, koemo 3ampygHsBa
okoHYameAHOMO onpegensHe Ha emuoAO2UYHama npu-
yuHa. TouHama guagHo3a ce ocHoBaBa Ha BHumamen-
Ha pekoHcmpykuus Ha cobumuemo u npu BbamoXkHocm
onucaHue om npekume cBugemeau Ha uHuugeHma,
EEl, Bugeo EEI moHumopupaHe, u3cregBaHe Ha Aa-
6opamopHu nokaszameau kamo cepymHama kpeamuH-
kuHaza, Aakmam u npoaakmuH, EKI moHumopupaHe,
npoBexkgaHe Ha npobu 3a opmocmamuyHa Xunomo-
Hus, macaXk Ha cuHyc kapomukyc, exokapgozpadus,
opmocmamuuHa npoBokauus upe3 mecm C HakAOH,
mecm ¢ HamoBapBaHe u gp. B 06obweHue, uHMepguc-
UUNAUHapuUsAM nogxog U obcwkgaHe B 2ondma cmeneH
nogobpsaBam BwamokHocmume 3a agekBamHa guazHo-
3a U AeYeHue.

MapokcuamanHume cbcmosHusi B HeBponozusima
npu okono 30% ca om HeenuAenmuyeH xapakmep [1,
9]. Kom max ce npuuyucasBam Hau-uecmo mpeBoxk-
Hume u gucouuamuBHu pazcmpoucmBa, cbCcmosHuU-
fma C HapyweH opmocmamuyeH moAepaHc u Hsakou
napacomMHuu. [luagHo3zama kakmo Ha me3u cbcmo-
fHUSA, maka u Ha enuAenmuyHume npucmonu, 3aBu-
cu B zonsMa cmeneH om moyHama aHamHe3a u om
ebekma om npoBegeHomo AeueHue.

Paroxysmal conditions are a serious interdisci-
plinary problem and a great challenge for diagnosis
and therapy in neurology, cardiology and other med-
ical specialties. They can occur against the back-
ground of complete health or as exacerbation of a
chronic disease. For example, every patient who has
experienced transient loss of consciousness is often
referred to different types of specialists: cardiologist,
neurologist, and in some cases psychologist and
psychiatrist. The clinical presentation is often un-
clear and confusing, which makes it difficult to de-
finitively determine the etiological cause. The exact
diagnosis is based on careful reconstruction of the
event and, if possible, description by direct witness-
es of the incident, EEG, video EEG monitoring, ex-
amination of laboratory parameters such as serum
creatine kinase, lactate and prolactin, ECG monitor-
ing, testing for orthostatic hypotension, carotid sinus
massage, echocardiography, orthostatic provocation
by tilt table test, cardiac stress test, etc. In summary,
the interdisciplinary approach and discussion great-
ly improves the possibilities for adequate diagnosis
and treatment.

Paroxysmal conditions in neurology at about 30%
are non-epileptic [1, 9]. These most often include
anxiety and dissociative disorders, conditions with im-
paired orthostatic tolerance and some parasomnias.
The diagnosis of both these conditions and epileptic
seizures depends largely on the exact history and ef-
fect of treatment.
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CI/IHKOI'I, EMWMAENTUYHM NMPUCTBIMNN N ENWAENCUA

1. MocmukmanHo o6vpkBaHe

3a gudepeHuuanHama guazHo3a U paszpaHuua-
BaHemo Ha cuHkon om enuAenmuUYeH npucmMbn oM u3-
kalouumenHo 3HaueHue e Haauuuemo Ha nocmukmaa-
Ho 0bbpkBaHe u HezoBama npogbAkumeaHocm. Caeg
cuHkon nauueHmume ca gesopueHmupaHu 3a Hakoako
cekyHgu, B cayyal Ha no-2oAsma npogbAKUMEAHOCM
Ha cuHkona, nocmukmanHama ¢asa He HagBuwaBa 30
cekyHgu. Bcsaka no-gbazompalHa obvpkaHocm caeg
3a2yba Ha Cb3HaHUe npegnoAaza enuaencus kamo
BbamokHa npuuuHa. TpabBa ga ce uma npegBug oba-
ye, Ue enUAENMUYHUME NpuCMbNU, NPOU3AU3AWU OM
dpoHManHusa Aob, Hal-uecmo ce cBvbp3Bam c kpam-
kompauHa nocmukmaaHa ¢asa. Taka ue gopu u mosu
npusHak He MoXe ga ce npueme 3a kamezopuueH gu-
depeHuuanHo guagHocmuueH kpumepuu, a ca Heob-
XOguMu gonbAHUMEAHU kpumepuu 3a omepaHuuaBaHe
Ha enuaenmuueH npunagbk om cunxkon [2, 18].

2. Haauuue Ha knuHu4HU 6ene3u 3a enunenmu-
UeH npucmon

Chaeg 2eHepaAu3upaH MOHUYHO-KAOHUYEH npuna-
gok (FTKIT) B8 okono 1/3 om cayyaume ce HabalogaBa
npexanBaHe Ha e3uka, gokamo npu cuHkonu moBa
ce cpewa uskalouumenaHo psgko. CaegoBameaHo,
npucbcmBuemo Ha npexanBaHe Ha e3uka kamo npu-
3Hak e gocma HageXkgeH uHgukamop 3a enuAenmu-
ueH npunagok. Om gpysa cmpaHa, npusHauu kamo
uHkoHMuUHeHUuUs Ha ypuHama u mpaBmu u HapaHs-
BaHus B obnacmma Ha 2naBama, yuecmo onucBaHu
kamo yacm om enuaenmuyHume npunagbuu, Cbuio
maka gocma yecmo ce cpewam u npu cunkon. Obwu
npusHauu kamo usmowgeHue, ymopa, hoBpouwaHe,
myckyaHu 6oaku Mozam ga Bb3HukHam caeg cuHkon,
HO no-uecmo ce nposBaBam caeg 2eHepaAu3upaH mo-
HUYHO-KAOHUUEH enuAenmuyeH npunagok [2].

3. CmouHocmume Ha cepyMmHama kpeamuHku-
Ha3a (CK)

MNMocmukmanHo, okono 2 uaca cAeg 2eHepaAusu-
paH MoHU4YHO-kAOHUUEH npunagbk, ce HabalogaBa 3a-
BuwaBaHe Ha cepymHama CK, kamo cmoUHocmu Hag
200 Ul coyam HaAuuue Ha enuAenmuuyeH npucmbon.
OcBeH moBa, gopu u Aeko yBeAauueHue Ha cepymHUMe
HuBa Ha CK c 15 Ul 3a 24 uaca Mmoke ga b6bge Hacou-
Baw, npusHak 3a enuaenmuueH npunagvk. Om gpyaa
cmpaHa, npu nauueHmu caeg cuHkon moXke ga ce Ha-
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SYNCOPE, EPILEPTIC SEIZURES AND EPILEPSY

1. Postictal confusion

For the differential diagnosis and differentiation
of syncope from epileptic seizures, the presence of
postictal confusion and its duration are extremely
important. After syncope, patients are disoriented
for a few seconds, even in the case of a longer
duration of syncope, the postictal phase does not
exceed 30 seconds. Any prolonged confusion after
loss of consciousness suggests epilepsy as a pos-
sible cause. However, it should be borne in mind
that epileptic seizures arising from the frontal lobe
are most often associated with a short postictal
phase. Thus, even this sign cannot be considered
a definite differential diagnostic criterion, but ad-
ditional criteria are needed to distinguish epileptic
seizures from syncope [2, 18].

2. Presence of clinical signs of epileptic seizure

After generalized tonic-clonic seizures (GTCS)
in about 1/3 of the cases there is a bite of the
tongue, whereas this is extremely rare in syncope.
Therefore, the presence of a tongue bite as a sign
is a reliable indicator of an epileptic seizure. On the
other hand, signs such as urinary incontinence and
head injuries, often described as part of epileptic
seizures, are also quite common in syncope. Com-
mon symptoms such as exhaustion, fatigue, vomit-
ing, muscle pain may occur after syncope, but are
more common after generalized tonic-clonic epilep-
tic seizures [2, 8, 10].

3. Amount of creatine kinase (CK) in blood

Postictally, about 2 hours after generalized ton-
ic-clonic seizure, an increase in serum CK is ob-
served as values above 200 IU indicate the presence
of an epileptic seizure. In addition, even a slight in-
crease in serum CK levels of 15Ul in 24 hours may
be a guiding sign of epileptic seizures. On the other
hand, patients with syncope may experience a slight
increase in serum CK, but without further increase
in the time [17].



balogaBa Aeko 3aBuwaBaHe Ha cepymHama CK, Ho 6e3
no-HamamvwHo hoBuwaBaHe BvB Bpememo [2, 8, 10].

4. CepymHOMO HUBo Ha nponakmuH

CepymHOMo HUBo Ha nponakmuH ce yBeauuaBa
€guH uyac CAeg 2eHepaAu3upaH MOHUYHO-KAOHUYEH
2bpy, gokamo npu cuHkon moxke ga bbge UAu Aeko
no-Bucoko, uAu no-yecmo ga € 3aHWKEeHO, CAego-
BameAHO mo3u kpumepuu He e MHO20 HagexXgeH. B
Hsikou cAayyal obaue cmoUuHocmume Ha npoaakmuHa
ca om uskalouumenHo 3HauveHue 3a nocmaBsHe Ha
MoYHa guazHo3a, 0CobeHo 3a ueaume Ha MeguuuH-
ckama ekcnepmusa [17].

5. BzaumogeilicmBue mexkgy MexaHU3Mume Ha
cuHkona u enuaencus

B pegku cayuau cowecmByBa BzaumogetucmBue
MeXgy enuaenmuyHume u cuHkonuaAHU MexaHu3mu
B pamkume Ha egHa u cbwa amaka. Om egHa cmpa-
Ha, moBa 20Bopu 3a Bb3mokHOCMMa eguH enuaen-
muyeH npunagbk ga npousaese om cuHnkon. ToBa e
gokazaHo B eguHUYHU KAUHUYHU cAyyau, ocobeHo
npu geua. Opyau kauHUuuHU npoy4yBaHusi npegnoAa-
2am, ye xunokcuyHume 2vpuoBe no Bpeme Ha CUH-
kon mMozam gpewHo ga 6bgam uHMepnpemupaHu
kamo enuanenmuuHu MuokAOHUYHU gBukeHus.

lMpu onpegeneHu Gopmu Ha enuAeNMUYHU Npunagb-
uu, ocobeHo npu komnaekcHu-napuuaAHu npucmbnu ¢
memnopanHa Aokanusauus, Mmo2am ga Bob3HukHam apum-
Muu, koumo BnocaegcmBue ga goBegam go cuHkon.

Ako aHamHe3ama npegnoAaza u enuAenmuuyHu,
u cuHkonuaaHu s8AeHus B pamkume Ha eguH U Cbwu
npucmbvn guazHo3ama Moke ga ce nocmaBu camo ¢
ukmaneH EEI u EKT 3anuc [3, 4].

PE®AEKC-MEANNPAH CUHKON

HeenunenmozeHHuam pednrekmopeH cuHkon
npomuya ¢ npexogHa 3azyba Ha Cb3HaHUe U nocmy-
paAeH moHyc c nocAegBawo cnoHmaHHo Bb3cma-
HoBsBaHe. Bb3HukBaHemo my ce cBvp3Ba ¢ omHo-
cumenHo BHesanHa npomsHa B akmuBHocmma Ha
aBmoHomHama HepBHa cucmema, koemo Bogu go
NoHWkeHuUe Ha apmepuaAHOMO HaAnsi2gaHe, CobpgeyHa-
ma yecmoma u Mo3byHama nepoy3sus. PaszpaHuva-
Bam ce BazoBazaneH cuHkon, cumyauuoHeH cuHkon
npu ¢usudecku ycuausi, eamypkaHe, uHCmMpyMmeHman-
HU u3cnegBaHus, 2bAmaHe, kawasHe, ypuHupaHe u
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4. Serum prolactin levels

Serum prolactin levels increase one hour after
generalized tonic-clonic seizures, whereas in synco-
pe it may be either slightly higher or more frequent-
ly lowered, so this criterion is not very reliable. In
some cases, however, prolactin levels are crucial for
accurate diagnosis, especially for medical expertise
purposes.

5. Interaction between syncopal and epileptic
mechanisms

In rare cases, there is an interaction between
epileptic and syncopal mechanisms within the same
seizure. On the one hand, this speaks to the possi-
bility of an epileptic seizure resulting from syncope.
This has been demonstrated in isolated clinical cas-
es, especially in children. Other clinical studies sug-
gest that hypoxic seizures during syncope may be
misinterpreted as epileptic myoclonic movements.

In certain forms of epileptic seizures, especial-
ly in complex-partial seizures with temporal local-
ization, arrhythmias can occur, which subsequently
lead to syncope.

If the anamnesis suggests both epileptic and
syncopic phenomena within the same seizure, the
diagnosis can be made only with ictal EEG and ECG
recording [3, 4].

REFLEX-MEDIATED SYNCOPE

1. Neurally mediated or neurocardiogenic, vaso-
vagal syncope (vasovagal, vasodepressive syncope)

The most common form of syncope, which ac-
counts for about 18% of all syncopes and is respon-
sible for most of the etiologically unexplained synco-
pes. Patients of all ages can be affected. This type
of syncope is the most common cause of transient
loss of consciousness, especially in young, otherwise
healthy patients. Older terms are vasovagal or vaso-
depressive syncope. The well-established term ,neu-
rally mediated syncope“ is probably the most appro-
priate because neither the vagus nerve (,vasovagal)
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cunkon npu cBpbxuyBcmBumenHocm Ha kapomug-
Hus cuHyc. Tpu2epHume dakmopu 3a peparekmopeH
cuHkon Mo2am ga 6bgam ueHmpaAHU (EMOUUOHAAHU
cbcmosHus, 6oaka, cmpaxoBu u3XkuBsaBaHus) uau ne-
pudepHu (npogorkumeneH npaB cmoexk, noBuweHa
mpuzgemuHanHa u adpepeHmHa akmuBHocm Ha kapo-
mugHus cuHyc) [18]. BausiHue oka3Bam u ¢dakmopu
Ha okoAnHama cpega uau pusukanHu pakmopu: Buco-
ka okoanHa memnepamypa, ¢usuuecko HanpekeHue,
xunepBeHmunauus, npegu3BukBawa xunokanHus ¢
nocnegBawo cHwkeHue Ha MO3buHus kpvBeH mok
u Basogunamauus B ckeaemHume wmyckyau. Yec-
momama Ha pepaekmopHume cunkonu B obwama
nonyaauusi e 2oaama, kamo B maaga Bv3pacm npe-
obnagaBa BasoBazanHusm cuHnkon, a 8 HanpegHana
— CcumyauuoOHHUME U CuHgpoMbm npu cBpbxuyB-
cmBumenHocm Ha kapomugHus cuHyc. KAuHu4yHomo
uMm npomuyaHe e cBop3aHO C NPOgPOMAaAHU nposBu:
baegocm, usnomsaBaHe, 2ageHe, abgoMUHaAeH guc-
komdopm, npossBaHe u xunepBeHmuaAauus, koumo
npegwecmBam c okono 60 sec 3azybama Ha Cb3-
HaHue. MpogpoManHume cumMnmomu ca nocaegBaHu
om nposBu Ha MO3bYHa U pemuHaAHa xunonepdysus:
HeACHO 3peHue u wym B ywume, 3a6aBeHa MucAoBHa
geuHocm, cMymeHa koHueHmpauusiu gp. [1, 10, 13].

1. HeBpoHHO MeguupaH uau HeBpokapguoze-
HeH Ba3oBazaneH cuHkon (Ba3oBazaneH, Basogen-
pecuBeH cuHkon)

Hau-uecmama ¢opma Ha cuHkon, koumo npeg-
cmaBasBa okono 18% om Bcuuku cunkonu u omzoBaps
3a No-20AFMa Yacm om emuOoAO2UYHO HeobsiCHUMUME
cuHkonu. Mozam ga 6bgam 3acegHamu nayueHmu om
Bcuuku Bv3zpacmoBu gpynu. To3u Bug cuxkon e Hal-
yecmama npuyuHa 3a npexogHa 3a2yba Ha Cb3HaHue,
0C0B6EHO Npu MAagu, uHaue 3gpaBu nauueHmu.

HeBpoHHo meguupaHusam cuHkon e Moke 6u Hau-nog-
XOgAWUSM mMepMUH, 3auwomo Humo BazycoBusm HepB
(BazoBazaneH), HUMo pedpaekcume ¢ kapguozeHeH npo-
usxog (HeBpokapguozeHeH) ugpasm couwecmBeHa poAs.

BasoBazanHusm cuHkon e eguH om Hau-4ecmo
cpeuwaHume u ce HabalogaBa npu Bcuuku BbapacmoBu
2pynu. Mpeuunumupawume pakmopu BkalouBam: emo-
UUoOHaAHa cmumyAauusi, 6oaka, obwa ymopa, kpbBosa-
2yba uau npogoakumenHo npecmosBare 8 usnpaBeHo
nonoXkeHue, kamo noHwkaBaHemo Ha cmouHocmume
Ha apmepuanHOmMO HaAs2aHe e yacm om namodu3suo-
AO2UYHUS MexaHu3bM. BazycoBomo MeguupaHo chaga-
He Ha kpbBHOMO HansizaHe u CbpgeyHama uvecmoma
npegu3BukBa xunonepdysus Ha ueHmpanHama HepBHa
cucmema u cybcekBeHmeH cuHkon [8].
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nor reflexes originating from the heart (,neurocardio-
genic®) play an essential role [1, 10, 13].

Vasovagal syncope is one of the most common
and occurs in all age groups. Precipitating factors
include: emotional stimulation, pain, general fatigue,
blood loss, or prolonged standing. Lowering of blood
pressure is a part of the pathophysiological mecha-
nisms. Vagus-mediated decreases in blood pressure
and heart rate cause central nervous system hypoper-
fusion and subsequent syncope [8].

Pathophysiologically, there is a decrease in pe-
ripheral vascular resistance with sudden and rapidly
progressive hypotension, which cannot be compen-
sated by an increase in cardiac output. At the same
time, instead of a compensatory increase in pulse
rate, there is often vagus-mediated bradycardia. The
mechanisms underlying acute vasodilation and brady-
cardia are unclear. The syncopal response is thought
to be triggered by stimulation of cardiac mechanore-
ceptors due to increased sympathetic nervous system
tone. However, there is also evidence that post-trans-
plant patients with completely denervated hearts are
able to develop this type of syncope, and therefore
the importance of cardiac mechanoreceptors is rath-
er doubtful [16].

Vaso-vagal syncope is observed when the patient
is in an upright or sitting position and very rarely when
the patient is lying down. Prodromes last about 10
seconds or a few minutes and include: photosensitiv-
ity, nausea, paleness, salivation, visual disturbances,
general weakness, nausea, dizziness, vertigo, general
weakness, cold sweats. Patients which are included
in this group are pale and sweaty and have dilated
pupils. After loss of consciousness, patients with car-
dioinhibitory syncope have persistent bradycardia,
even asystole. Abnormal movements, which may be
tonic or opisthotonic, may occur during the uncon-
scious period, but seizure-like tonic-clonic activity
as in epilepsy is rare. Urinary incontinence may also
occurThe patient regains consciousness very quickly
(from a few seconds to a few minutes) after taking a



Mamo¢usuonozuuHo ce HabAlogaBa HamaAeHue Ha
nepudepHomo cvbgoBo conpomuBaeHue ¢ BHe3anHa u
6bp30 npozpecupawia XunomoHus, kosmo He moxke
ga bbge komneHcupaHa upe3 yBeAauueHue Ha copgey-
Husi gebum. EgHoBpemeHHo, Bmecmo komneHcamop-
Ho yBeauueHue Ha nyacoBama uecmoma, yecmo uma
BazycoBo-meguupaHa 6pagukapgus. MexaHuamume,
koumo ca B8 ocHoBama Ha ocmpama Basoguaamauus
u bpagukapgus He ca ussicHeHu. lNpegnoaaza ce, ue
cuHkonanHama peakuusi ce 3agetcmBa upe3 cmu-
MyAauusi Ha CbpgevHume mexaHopeuenmopu, koemo
ce gonku Ha noBuweHuss moHyc Ha cumnamukoBama
HepBHa cucmema. CbwecmByBam obaue u gokasa-
mencmBa, ye nauueHmMu cAeg CbpgeyHa mpaHCNAaH-
mauus, ¢ HanbAHO geHepBupaHu cbpua, ca chocobHu
ga pa3Busm mo3u mun cuHkon u nopagu masu npuuu-
Ha 3HauYeHUemo Ha CbpgeyHUme MexaHopeuenmopu e
gocma CoMHUMEAHoO [16].

BaszoBazanHusm cunkon ce HabalogaBa kozamo
nauueHmvbm e B usnpaBeHo uAu cegHano noaokeHue
u MHo20 psigko koezamo nauueHmvm e AezHaA. [pogpo-
Mume ca ¢ npogbAkumeaHocm om okono 10 cekyHgu
go Hsikonko muHymu u BkalouBam: noBuweHa cBemano-
yyBcmBumenHocm, 2ageHe, nobaegHaBaHe, caauBauus,
HapyweHue Ha 3peHuemo, obwa cAaabocm, npuAowa-
BaHe, 3amauBaHe, cBemoBbpmexXk, obwa caabocm,
obAuBaHe cbc cmygeHa nom. MauueHmume, koumo
nonagam B masu kamezopusi ca baegu u usnomeHu
U umMam paswupeHu 3eHuuu. Caeg 3azybama Ha Cb3-
HaHue boAHUME ¢ kapguouHxubumopeH cuHkon umam
nepcucmupawa bpagukapgus, gopu go acucmoAus.
Mo Bpeme Ha He3cb3HameAHUs nepuog Mo2am ga ce
HabAalogaBam aHopmanHu gBuwkeHus, koumo mMozam ga
€a MOHUYHU UAU ONUCMOMOHUYHU, HO 2bpyonogobHa
MOHUYHO-KAOHUUHA akmuBHocm kakmo npu enuaencu-
ama ce HabalogaBa pagko. Moke ga ce HabalogaBa u
ma30B0-pe3epBoapHa uHkoHMuHeHuus. [MauueHmbm
Bb3acmaHoBsaBa cb3HaHUEMO cu MHO20 Bbp30 (om HS-
konko cekyHgu go HakoAko MuHymu) cAeg 3aemaHe Ha
XOPU3OHMAAHO NoAOKEHUE, HO ocmaBam pesugyanHu
ABaeHus kamo: noBuweHa pa3gpasHUMenHoCcm, 2Aa-
Boboaue, 2ageHe U noBpvluaHe, baegocm, usnomsBaHe
uAu no3uBu 3a gedekauus. NMocmcuHkonHomo 06bp-
kBaHe ¢ ge3opueHmauus u axkumauus e MHo20 kpam-
ko (no-manko om 30 cekyHgu) uAu He ce HabalogaBa.
Morke ga ce HabalogaBa pecuHkon ako nauueHmbsm ce
usnpaBu B8 cregBawume 30 MuHymu [8, 20].

2. CuHgpomM Ha kapomugHusi CUHYC

Ipy2a ¢dopma Ha pedaekc-meguupaHus cuHkon
Ce cpewa npu cuHgpoma Ha kapomugHus CUHYyC.
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horizontal position, but residual phenomena remain:
increased irritability, headache, nausea and vomiting,
paleness, sweating or urge to defecate. Post-synco-
pe confusion with disorientation and agitation is very
short (less than 30 seconds) or not observed. Resyn-
cope may occur if the patient stands up for the next
30 minutes [8, 20].

2. Carotid sinus syndrome

Another form of reflex-mediated syncope occurs
in the carotid sinus syndrome. In healthy individuals,
firm pressure on the carotid sinus causes a slight
drop in blood pressure and a transient decrease of
heart rate. However, in rare cases the carotid sinu-
sis hypersensitive, and even slight pressure on the
posterior cervical triangle is sufficient to cause an
extreme decrease in heart rate up to a brief asystole
and a concomitant drop in blood pressure. Pressure
on the carotid sinus from cervical tumor masses or
enlarged lymph nodes causes vagal stimulation that
inhibits the cardiac SA and AV node and reduces
sympathic vascular tone. Subsequent bradycardia
or systemic hypotension may cause syncope. Inpa-
tients with such a hypersensitive carotid sinus, syn-
cope might be elicited even by shaving or a turn of
the head [1].

3. Glossopharyngeal neuralgia

This is a rare syndrome characterized by in-
termittent, tearing paroxysmal pain localized in the
tonsillar papillae or pharynx. Glossopharyngeal
neuralgia is idiopathic and symptomatic. The symp-
tomatic form is most often associated with: peri-
tonsillar or retropharyngeal abscess, tumors in the
oropharyngeal area, brain tumors, compression of
the nerve by cerebral vessels, infections, trauma,
multiple sclerosis and others. The main symptom
of the disease is pain. It is unilateral, short-lived,
paroxysmal, intense and stabbing. It is located in
the root of the tongue, the tonsil, the posterior wall
of the pharynx, and can spread to the lower jaw
and the external auditory canal or be initially lo-
cated there. The pain is provoked by swallowing,
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Mpu 3gpaBu xopa Hamuckbm Bbpxy kapomugHus cu-
Hyc Bogu go Aek chag Ha apmepuanHOMO HaAns2aHe
U NpeXogHO NOHWXKeHUEe Ha CbpgeyHama yecmoma. B
pegku cayuau kapomugHus cuHyc e cBpobxuyBcmBu-
meneH u gopu Aek Hamuck Bopxy trigonum cervicale
posterior e gocmambyeH ga NPUYUHU CUAHO Hama-
AsBaHe Ha cbpgeyHama yuecmoma go kpamka acuc-
moAusi U cbnbmcmBaw, cnag Ha apmepuasHOmMo
HanseaHe. HandeaHe Bvpxy kapomugHus cCuHyc om
WUUHU MyMOPHU Macu uAu yBeauueHu AumdHU Bo3s-
AU npegu3BukBa BazanHa cmumyaauusi, KOSSmo UHXU-
bupa cvpgeuHus SA u AV Bb3eAa U pegyuupa CuMm-
namukycoBus BackynapeH moHyc. lNocaegBawama
bpagukapgus uAu cucmemHama XunomoHusi MoXke ga
npegu3Buka pasBumue Ha cunkon. lNpu nauueHmu c
makvB cBopxuyBcmBumeneH kapomugeH CUuHyC CuH-
kon moke ga ce npeguaBuka gopu upe3 HpbCHeHe
unu 3aBbpmaHe Ha 2naBama [6, 18, 19].

3. ThocogapuHzeanHa HeBpanzus

ToBa e psigok cuHgpom, xapakmepu3supauw, ce C UH-
mepmMumeHmHa, paskbcBawa napokcusmanHa 6oaka
AokaausupaHa B moH3uAapHUMeE nanuAu uAu papuHkca.

rnocodapuHeeanHama HeBpansus 6uBa uguona-
muyYHa U cuMnmMomMamuyHa.

CumnmomamuuHama ¢opma Hal-uecmo ce cBop3s-
Ba cbc: NEPUMOH3UAAPEH UAU pempodapuHaeaneH abc-
uec, mymopu B opodapuHzearHama obaacm, MO3bYHU
mymopu, komnpecus Ha HepBa om MO3buHU CbgoBe, UH-
¢dekuuu, mpaBmu, mHokecmBeHa ckaeposa u gp.

OcHoBeH cumnmoM Ha 3abonsBaHemo e Boakama.
Ta e egHocmpaHHa, kpamkompalHa, npucmbnHa, UH-
meH3uBHa u npobokgawa. Aokaausupa ce B kopeHa Ha
esuka, canuBuuama, 3agHama cmeHa Ha dpapuHkca, kamo
MoXke ga ce pasnpocmpaHsaBa kbm gonHama uenlocm u
BoHWHuUA cAyxoB kaHan uau nopBoHauanHo ga ce Aoka-
Ausupa mam. Boakama ce npoBokupa npu npeaabuiaHe,
20BopeHe, gouBueHe, npo3sBaHe, kakmo u npu npumuc-
kaHe ¢ wnamyaa Ha 3agHama cmeHa Ha dapuHkca uAu
kopeHa Ha e3uka, npu gokocBaHe Ha BbHWHUS cAyxoB
kaHan. Mpucmonom moke ga Bb3HUkHE U CNOHMAHHO.
Bonkama moke ga ce npugpykaBa om 6pagukapgus,
ps3ko noHwkaBaHe Ha kpbBHOMO HansizaHe, cuHkon.
Mpucmbnume Ha 6oaka npogbakaBam om cekyHgu go
MUHymu, kamo 6posm um gocmuza go 10 u noBeue 3a
24 vaca, BkalouumenHo u npe3 Howma no Bpeme Ha
CuH. MoHskoza mexkgy npucmbnume mMoXke ga uma mona
bonka B npogbakeHue Ha MuHymu uAu YacoBe. He ce
ycmaHoBaBam cemuBHu u gBuzamenHu HapyweHus.

Cunkonbm e nocregcmBue om akmuBauusma Ha
2nocodapuHzeanHo-BazanHust pepaeke, koemo npegus-
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speaking, chewing, yawning, as well as by pressing
on the back wall of the pharynx or the root of the
tongue and by touching the external auditory canal.
The attack can occur spontaneously. The pain may
be accompanied by bradycardia, a sharp drop in
blood pressure, syncope. Attacks of pain last from
seconds to minutes, and their number reaches
10 and more in 24 hours, including during sleep.
Sometimes there can be dull pain between attacks
for minutes or hours. No sensory or motor disor-
ders were detected. Syncope is a consequence of
the activation of the glossopharyngeal-vagal reflex,
which causes transient bradyarrhythmia with sub-
sequent cerebral hypoperfusion. Carbamazepine
therapy in a dose of 400-1000 mg. daily/orally pre-
vents bradyarrhythmia in most patients [12, 18].

4. Situational syncope

Situational syncope is caused by difficult ve-
nous return of blood to the heart, leading to a sharp
decrease in cardiac output and cerebral hypoperfu-
sion. It is observed in the involuntary performance
of the Valsalva maneuver with increased vagal car-
diodepressor reflex in cases of paroxysmal cough
(tusive syncope), difficulty urinating and defecation
[19, 20].

SYNCOPE IN BASILAR MIGRAINE

Basilar migraine or migraine with a stem aura oc-
curs with an aura lasting up to 60 minutes with a va-
riety of symptoms on the part of the brain stem: diz-
ziness, diplopia, slurred speech, disturbed balance,
hypoacusis and possible loss of consciousness.
These manifestations may be followed by migraine
headache with unilateral or bilateral throbbing pain,
accompanied by nausea, vomiting, photophobia,
cold limbs. The onset is in childhood, more common
in women. In a stem aura migraine, a mutation in
the ATP1A2 gene was found, similar to that in a fa-
milial hemiplegic migraine. A single-photon emission
tomography study suggests a decrease in regional



BukBa mpaH3uMopHa bpaguapummus ¢ nocaegBawa ue-
pebpanHa xunonepdysus. Tepanusma ¢ kapbamasenuH
B gosa 400-1000 mg gHeBHo/opanHO npegomBpamsBa
Bpaguapummusima npu noBeuemo nauueHmu [12, 18].

4. CumyauuoHeH cuHkon

CumyauuoHHusm cuHkon ce npuuuHsBa om 3a-
mpygHeHo BeHo3Ho BpovwaHe Ha kpbB kbm cbpuemo,
Bogewo go pasko cHuXkeHue Ha cvbpgeuHus gebum
U mMo3buHa xunonepdysus. Tou ce HabalogaBa npu
HeBoAHO u3nbAHeHUe Ha BaacanBa maHboBbp C ycu-
AeH Baz2aneH kapguogenpecopeH pedpaekc B cayuau
Ha napokcusmanHa kawauua (mycuBeH cuHkon), 3a-
mpygHeHa mukuus u gedekauus [19, 20].

CuHKON NPY BASUAAPHA MUTPEHA

BasunapHama MuzgpeHa uAu MugpeHa cbc cmBo-
AoBa aypa npomuua c aypa € npogbaikumeaHocm
go 60 min ¢ pa3HOOBpa3HU cuMnmMOMU Om cmpaHa
Ha MO3buHUs cmBoA: 3amalBaHe, gunaonus, 3abaBeH
20B0p, HapyweHo paBHoBecue, xunakysuc, kamo e
BvamoXkHa U 3a2yba Ha cb3HaHue. Te3u nposBu moxke
ga ca nocAaegBaHu om MugpeHo3HO 2AnaBoboaue ¢
egHocmpaHHa uAau gBycmpaHHa nyacupawa 6oaka,
npugpy>keHa om 2ageHe, noBpbuaHe, cBemobosa3bH,
cmygeHu kpauHuuu. Hauanomo e B gemcka Bv3pacm,
boregyBam noBeue >keHu. Mpu MugpeHa cbc cmBoAo-
Ba aypa e omkpuma mymauus 8 ATP1A2 2eHa, nogob-
Ha Ha masu Npu pamMmuAHama XemunAe2u4yHa MuzpeHa.
MpoyuBaHe ¢ egHoPoOMOHHA eMUCUOHHa komnlombpHa
momozpadus npegnoraza noHwkeHue Ha pesuoHaA-
Hus Mo3bueH kpbBeH mok BbB BepmebpobasurapHo-
mo kpbBoobpaweHue no Bpeme Ha npucmuon [5, 21].

CVIHKOI'I, AbAXALL, CE HA HEQOCTATBbYHOCT
HA ABTOHOMHATA HEPBHA CUCTEMA

3a ga ouenesm, Bcuuku >kuBomHu e mpsbBano
ga ce npucnocobsam koM u3BbpwBaHe Ha MOMEHMHU,
BHe3anHU npomeHu, no3BoasBawu BompewHama um
cpega ga ocmaHe cmabuaHa Bvnpeku gpamMamuyHu-
me u3meHeHus Ha BoHwHama cpega. ToBa BkalouBa
He camo npomeHume Ha BvHWwHama memnepamypa,
BaakHoCcm U HapoMempuyHO HaAs2aHe, HO U Cno-
cobHocmma 3a 6bp30 peazupaHe npu cbomBemHa
cumyauus u onacHocm. OcHoBHume HeBpanHu me-
XaHu3mu, upe3 koumo ce noggopka BompewHama
XomMeocmasa Ha opzaHu3ma ce ynpaBasBam upes
Xxunomaaamyca u coomBemHume my gBe epekmopHu
cucmemu: aBmoHomHa (BezemamuBHa) HepBHa cuc-
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cerebral blood flow in the vertebrobasilar circulation
during an attack [5, 21].

SYNCOPE DUE TO INSUFFICIENCY
OF THE AUTONOMIC NERVOUS SYSTEM

To survive, all animals had to adapt to momen-
tary, sudden changes that allowed their internal envi-
ronment to remain stable despite dramatic changes
in the external environment. This includes not only
changes in outside temperature, humidity and baro-
metric pressure, but also the ability to react quick-
ly in a given situation and danger. The main neural
mechanisms by which the body’s internal homeosta-
sis is maintained are controlled by the hypothalamus
and its respective two effector systems: the auto-
nomic (autonomic) nervous system and the endo-
crine system. Here we will look at neural, autono-
mous mechanisms, which can be grouped into three
main groups [8]:

1. Primary autonomic insufficiency due to a
neurodegenerative disease such as multisystem
atrophy or autonomic insufficiency in the context of
Parkinson’s disease

2. Secondary autonomic insufficiency due to
other diseases such as diabetes mellitus, renal or
hepatic insufficiency or alcoholism

3. Autonomic insufficiency due to the use of
certain drugs (antidepressants, antihypertensives,
antianginal drugs or beta receptor blockers)

Orthostatic hypotension can occur in neuro-
degenerative diseases such as multiple system at-
rophy, Parkinson‘s disease and primary autonomic
insufficiency, as well as in peripheral neuropathies
and ganglionopathies involving autonomic nerve fi-
bers. Its frequency increases with age. Typical clini-
cal manifestations are fainting, dizziness and loss of
consciousness, which usually occurs gradually, rare-
ly suddenly. Some patients also complain of general
weakness, fatigue, delayed mental activity, blurred
vision, rarely scotomas and hallucinations, headache
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mema u eHgokpuHHa cucmema. Tyk we pasanegame
HeBpaAHUmMe, aBMOHOMHU MexaHu3Mu, koumo Mozam
ga ce gpynupam B mpu ocHoBHu epynu [8]:

1. MopBuuHa aBmoHOMHa HegocmambuHOCM,
obycnoBeHa om HeBpogezeHepamuBHO 3abonsBaHe
kamo Hanpumep MyamucucmemHa ampodus uau aB-
MOHOMHa HegocmamvuHocm B8 koHmekcma Ha 60-
Aecmma Ha NapkuHCoH.

2. BmopuuHa aBmoHOMHa HegocmambyHoCcm,
kosmo ce gbaku Ha gpyau 3aboasBaHus kamo 3axa-
peH guabem, 6vbpeuHa uAu yepHogpobHa Hegocma-
MbHYHOCM UAU aAKOXOAU3BM.

3. ABmoHomMHa HegocmambuHocm, kosmo ce
gbAKUu Ha npuAokeHUemoO Ha onpegeneHu meguka-
MEeHmMuU (aHmugenpecaHmu, aHmuxunepmeH3uBHu
npenapamu, aHmuaHauHaAHU AekapcmBa uau 6ema-
peuenmopHu 6aokepu).

OpmocmamuyHa XunomoHusa MoXke ga Hacmo-
Nnu npu HeBpogezeHepamuBHuU 3aboasaBaHusa, kamo
MHokecmBeHa cucmemHa ampodus, borecm Ha
MapkuHcoH u nbpBuuHa aBmoHoMHa Hegocmambu-
Hocm, kakmo u npu nepudepHu HeBponamuu u 2aH-
2AUOHONamuu CbC 3acsigaHe Ha aBmoHOMHU HepBHU
BnaakHa. Yecmomama 0 HapacmBa ¢ Bb3pacmma.

XapakmepHu kAuHu4vHU nposiBu ca ommansBaHe,
3amauBaHe, cBAuvaHe Ha 3emMsma u 3azyba Ha Cb3-
HaHue, koamo obukHoBeHO HacmwvbnBa nocmeneHHo,
no-psgko BHesanHo. Hakou nauueHnmu ce onaakBam
u om obwa caabocm, ymopsaemocm, 3abaBeHa Muc-
AoBHa geliHOCM, 3aMb2AeHO 3peHue, psgko ckomo-
MU U xaAlouuHauuu, 2rnaBoboaue u 6oaka B wusma,
gucnHes uau 6oaku 8 2bpgume. Huckume cympeuwHu
CmMOUHOCMU Ha apmepuaAHOmO HaAs2gaHe ce Cbuye-
maBam c¢ Bucoku cmouHocmu npe3 Howma, Cbue-
maHu ¢ noAuypus. OpmocmamuyHama XunomoHus
Moxke ga ce npoBokupa om o0buaHO HaxpaHBaHe, npu-
eM Ha ankoxoA; ynompeba Ha Hakou MegukameHmu:
aHmuxunepmeH3uBHu, aHmugenpecaHmu, aHmunap-
kuHcoHoBu; dusuuecku ycuaus, ypuHupaHe, gedeka-
uus u kawnasiHe; npogoakumeneH npaB cmoexX uau
noBuweHue Ha menecHama memnepamypa; gexug-
pamauus, obe3agBuxkBaHe u npogbAKUMEAHO AeXKa-
He. OpmocmamuyHama XunomoHus MoXke ga bbge
uguonamuyHa UAU CUHgPOMHO obycaoBeHa[18]:

1. lguonamuyHama opmocmamuyHa Xxunomo-
HuA ce acouuupa 2rAaBHo C gezeHepauus Ha nocm-
2aHa2AuoHaAHUMe cumnamukycoBu HeBpoHu 6e3 gpy-
2u HeBponamonoz2uuHu omKkAOHEHUSI.

2. Mpu cuHgpoma Ha Shy-Drager opmocmamuu-
Hama xunomoHus e cBbp3aHa ¢ gezeHepauus Ha npe-

>> 58

and neck pain, dyspnea or chest pain. Low morning
blood pressure values are combined with high val-
ues at night, accompanied by polyuria. Orthostat-
ic hypotension can be provoked by excessive diet,
alcohol intake, use of certain medications: antihy-
pertensives, antidepressants, antiparkinsonian, exer-
cise, urination, defecation and coughing, prolonged
standing or fever, prolonged lying down and dehy-
dration. Orthostatic hypotension may be idiopathic
or syndromic [18]:

1. Idiopathic orthostatic hypotension is mainly
associated with degeneration of postganglionic sym-
pathetic neurons without other neuropathological ab-
normalities.

2. In Shy-Drager syndrome, orthostatic hypoten-
sion is associated with degeneration of preganglionic
sympathetic neurons, which is observed in combina-
tion with Parkinson’s, pyramidal, cerebellar and other
signs [1, 20].

Shy-Drager syndrome or multisystem atrophy
(MSA) is a rare disease that damages many systems
in the brain. Some of these systems are responsible
for controlling movement, balance and coordination,
others for blood pressure, bladder and sexual func-
tion. MSA manifests as atypical parkinsonism, also
called Parkinson’s plus syndrome. This is a condition
in which the patient has some Parkinson's symptoms,
such as slowness of movement, muscle stiffness,
and/or tremors, as well as some other characteris-
tics. Patients who have slowness, muscle stiffness, or
tremor are diagnosed as MSA-P (Parkinson's type).
Patients who have greater difficulty with balance and
coordination are diagnosed as MCA-C (cerebellar
type). In the past, these conditions have been known
as: MCA-Shy-Drager syndrome; MCA-P (strionigral
degeneration/SND); MSA-C (sporadic olivopontocere-
bellar atrophy/OPCA) MSA affects both sexes equally.
It usually begins between the ages of 50 and 60. MSA
is considered a rare disease and affects three to four
people per 100,000 [3].



2aH2AuoHapHume cumnamukycoBu HeBpoHu, koemo
ce HabalogaBa B8 kombuHauus ¢ napkuHcoHoBu, nupa-
MUganHu, uepebenapHu u gpyau npusHauu [1, 20].

Shy-Drager cuHgpoMbm, UAU MyAmucucmemMHama
ampodgus (MCA), e psgko 3abonsaBare, koemo yBpexga
MHO20 cucmemu B mo3vka. Hakou om me3u cucmemu
omezoBapsm 3a koHmpoaa Ha gBuwkeHusma, banaHca u
koopguHauusima, gpyau — 3a kpbBHOomo Hansdz2aHe, nu-
kouHus mexyp u cekcyanHama ¢yHkuus. MCA ce u3ss-
BsBa kamo amunuueH napkUHCOHU3bM, HapeyeH CblO
lNapkuHcoH naloc cuHgpom. ToBa e cbecmosiHue, npu koe-
mo nauueHmbm uma Hakou napkuHcoHoBu cumnmomu,
kamo 3abaBeHocm Ha gBukeHusma, MyckyaHa ckoBa-
HoCcm u/uAu mpenepeHe, kakmo u Hskou gpyau xapak-
mepucmuku. MauueHmume, koumo umam 3abaBeHocm,
MyckyaHa ckoBaHocm uAu mpenepeHe ce guagHocmu-
uupam, kamo MCA-IT (napkuHcoHoB mun). MauueHmu,
koumo umam no-2oneMu 3ampygHeHusi ¢ banaHca u
koopguHauusma, ce guazHocmuuupam kamo MCA-L|
(uepebenapeH mun). B MuHaAnomo mesu cbcmosHus ca
6uAu nosHamu kamo: MCA-Shy-Drager cuHgpom; MCA-
N (cmpuoHuzgpanHa gezeHepauus — SND); MCA-L| (cno-
paguuHa oAauBonoHmouepebenapHa ampodus — OPCA)
MCA 3acsea egHakBo u gBama nona. OBukHOBeHO
3anouBa mexgy 50- u 60-2oguwHa Bb3pacm. MCA ce
cuuma 3a pagko 3aboasBaHe u 3acsiza mpu go yemupu
uoBeka Ha Bceku 100 000 [4, 11].

3. Mpu nauyueHmu ¢ 6onecm Ha MapkuHcoH op-
mocmamuyHama XUnomoHus € Yecmo CpewaH NpobAeM.

Mpu me3u nauueHmu HeBpozeHHama opmocma-
MUYHa XUNOMOHUSA € pesyamam om HecnocobHocmma
Ha aBmoHomHama HepBHa cucmema ga peayAaupa ap-
mepuaAHomo HaasizaHe B omaoBop Ha hocmypaAHama
npomsHa, nopagu HegocmamubuHo ocBobokgaBaHe Ha
HopenuHedpuH. CowecmByBam u pasauyHu He-HeBpo-
2€HHU NPUYUHU 3a OpmocmamuyHa XunomoHusi Npu na-
uueHmu ¢ 6orecmma Ha MapkuHcoH: gexugpamauus,
mMegukameHmu, cbpgeuHa HegocmambuHOCM U gp.
KauHuuHama guazHo3a Ha HeBpozeHHa xunomoHusi B
mo3u cAyvau moxke ga bbge nocmaBeHa, caeg kamo ce
uskalouam me3su Bv3amMokHU hpuyuHU U upe3 uscaegBa-
He Ha nAaameHume HuBa Ha HopenuHedpuHa.

Mpu 6orecmma Ha MapkuHcoH aBmoHoMHama guc-
¢dyHkuus ce gomku 2naBHo Ha cbpgeuHama cumMnamu-
koBa geHepBauus ¢ HeagekBamHa akmuBauus Ha ne-
pudepHume HopenuHedpuHoBU nbmuwia, kakmo u Ha
HapopedaekmopHa HegocmambuHocm. CuHgpoMbmM Ha
Shy-Drager cowo e npugpy>keH om aBmoHOMHa Hegoc-
mambyHocm, kosmo obaue e pesyamam Ha HapyweHust
Ha ueHmpaAHuUme HopenuHedpuHoBu nbmuwia [11].

T. Donchev et al.
syncope and paroxysmal conditions... CARDIOLOGY&

Volume 3, Number 1+ 2020 CARDIAC SURGERY

3. In patients with Parkinson‘s disease, ortho-
static hypotension is a common problem.

In these patients, neurogenic orthostatic hypo-
tension results from the inability of the autonomic
nervous system to regulate blood pressure in re-
sponse to postural change due to insufficient re-
lease of norepinephrine. There are also various
non-neurogenic causes of orthostatic hypotension
in patients with Parkinson's disease: dehydration,
medication, heart failure and others. The clinical
diagnosis of neurogenic hypotension in this case
can be made after these possible causes have
been ruled out and by examination of plasma levels
of norepinephrine.

In Parkinson’s disease, autonomic dysfunction
is mainly due to sympathetic cardiac denervation
with inadequate activation of peripheral norepi-
nephrine pathways as well as baroreflex failure.
Shay-Drager syndrome is also accompanied by
autonomic insufficiency, which, however, is the
result of disorders of the central norepinephrine
pathways [11].

4. Riley-Day syndrome is a severe, genetically
determined sensory-autonomic neuropathy.

Symptoms include a combination of dysphagia,
vomiting, decreased surface sensitivity, autonomic
dysfunction, ataxia, inadequate lacrimal secretion.
Also called ,family dysautonomy, and ,hereditary
sensory-autonomic neuropathy type lll, (NSVN type
lll). The pathogenesis is poorly understood. Ac-
cording to some hypotheses it is due to metabolic
disorders and in particular to norepinephrine, ac-
cording to other hypotheses the syndrome is due to
excessive accumulation of acetylcholine in the syn-
apses and blocking the passage of nerve impuls-
es. As a rule, the clinical manifestations are visible
immediately after birth. Children cry poorly, have
generalized muscular hypotension and suppress

the newborn’s reflexes. The initial clinical manifes-
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4. CuHgpombm Ha Riley-Day npegcmaBasBa
mexka, 2eHemuuHo 0bycAoBeHa ceH3opHo-Bezema-
muBHa HeBponamusi.

Komnaekcom om cumnmomu BkalouBa kombuHauus
om gucdazusi, noBpbwaHe, HamareHa noBbpxHocmHa
uyBecmBumenrnocm, aBmoHoMHa gucdyHkuus, amakcus,
HeagekBamHa cAb3Ha cekpeuus. HapuuaH owie ,cemeu-
Ha gu3aBmoHomus” u ,HacregcmBeHa ceH3opHo-Beze-
mamuBHa HeBponamus mun > (NSVN mun ). Ma-
moz2eHeHe3ama e HegocmambuHO ussicHeHa. Cnopeg
€gHU Xunomesu ce gbAku Ha MemaboAumHU Hapywe-
Hus u B yacmHocm Ha HopenuHedpuHa, chopeg gpyau
CuHgpoMbm ce gbaku Ha npekomepHo HampynBaHe Ha
QUEMUAXOAUH B cuHancume u baokupaHe Ha npemuHa-
BaHemo Ha HepBHUME UMNyACU.

Mo npaBuno KkAauHuyHume nposBu ca Bugumu
BegHaza cneg pakgaHemo. [deuama naadam cAabo,
uMam 2eHepaAu3upaHa MyCKyAHa XunomoHusi u ca
nomucHamu pedaekcume Ha HoBopogeHomo. Hauan-
Hume KkAuHu4yHU nposiBu ca gucdazus, noBpvwaHe,
CUAHO HamaAneHa cekpeuus Ha CbA3u, HapyweHa no-
BbpxHocmHa u gbAboka vyBcmBumeaHocm, mpoduu-
HU koXkHU hpoMeHU U 3abaBeHo ymcmBeHo pa3Bumue.
Ha Bb3pacm go 5 2oguHu ce HabalogaBam napokcus-
MU Ha anHes, koumo Bogsm go cuHkonaAHU hpunagb-
uu. Mpu 40% om geuama Mo2am ga ce HabalogaBam
MOHUYHO-KAOHUYHU 2bpuoBe, koumo B Hskou cayyau
ca cBbp3aHu ¢ xunepmepmus UAu xunokcus, gbrkawa
Ce Ha pechupamopHu HapyweHus [15].

5. MocmypanHa XunomoHUA hpu hauyueHmu,
cmpagawu om tabes dorsalis, moke ga ce nposBu
nopagu npekvcBaHe Ha uupkyaamopHume pedaekcu

6. Mpu nauueHmMu ¢ noauHeBponamusa aBmo-
HoMHama gucoyHkuus He e psgkocm.

MocmypaaHama XunomoHusi ce cpewia npu npub-
AU3UMeAHO 25% om nauueHmume ¢ guabemHa no-
AuHeBponamus. B gonvAHeHuUe koM nocmypaAHama
HecmabuaHocm, aBmoHomMHama guchyHkuus npu msx
MoXke ga ce nposiBu ¢ nocmnpaHguanHo nogyBaHe Ha
kopema, HapyweHue Ha 4peBHus MomuAumem, 6bp30
3acuwaHe, uMnomeHmHocm, HapyweHue B koHmpoaa
Ha nukouHus Mexyp u B nomoomgeassHemo [8, 9].

Opyau noAuHeBponamuu, cBbp3aHu ¢ nocmypaa-
Ha XunomoHus u cuHkon, ca: cuHgpoMobm Ha luaeH
Bape, ankoxonuzbm, hapaHeonAaCmMu4HU CUHYPO-
Mu npu 3nokauecmBeHu 3aboaaBaHus.

3acsezaHemo Ha aBmoHomHama HepBHa cucmema
npu cuHgpoma Ha luaeH Bape e om uskalouumenHo
3HaueHue, kamo napokcuamaaHume cbpgeyHu apum-
MUU ca Halu-yecma hpuyuHa 3a CMbpPmMEH U3X0g.
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tations are dysphagia, vomiting, severely reduced
tear secretion, impaired superficial and deep sen-
sitivity, trophic skin changes and delayed mental
development. At the age of 5 years, paroxysms of
apnea are observed, which lead to syncopal sei-
zures. Tonic-clonic seizures may occur in 40% of
children, which in some cases are associated with
hyperthermia or hypoxia due to respiratory disor-
ders [15].

5. Postural hypotension in patients with tabes
dorsalis may occur due to disruption of circulatory
reflexes.

6. In patients with polyneuropathy, autonomic
dysfunction is not uncommon.

Postural hypotension occurs in approximately
25% of patients with diabetic polyneuropathy. In addi-
tion to postural instability, autonomic dysfunction may
present with postprandial bloating, impaired intestinal
motility, rapid satiety, impotence, impaired bladder
control, and sweating. Other polyneuropathy asso-
ciated with postural hypotension and syncope are:
Guillain-Barré syndrome, alcoholism, paraneoplastic
syndromes in malignancies [8, 9].

Involvement of the autonomic nervous system
in Guillain-Barré syndrome is of great importance
as paroxysmal cardiac arrhythmias are the most
common cause of death. Postural hypotension is
also common. It can have a number of possible
causes, such as immobilization, baroreceptor de-
afferentation, efferent sympathetic denervation,
hypovolemia, or a combination of these causes.
Therefore, patients with autonomic instability need
constant monitoring.

7. Autonomic dysfunction associated with synco-
pe occurs in some patients with chronic renal failure
hemodialysis, but the site of autonomic involvement is
unclear [19].

8. Vitamin B12 deficiency leads to autonomic

neuropathy, postural hypotension and syncope, which



MNMocmypanHama XunomoHusi € Cbwo maka uecmo
cpewaHa. Ta moke ga uma peguua Bb3amoXkHuU npuvu-
Hu, kamo obe3gBu)kBaHe, bapopeuenmopHa geade-
peHmauus, epepeHmHa cumnamukoBa geHepBauus,
xunoBoaemusi uau kombuHauusi om mesu NPUYUHU.
3amoBa nauueHmume ¢ aBmoHomHa HecmabuAaHocm
ce Hykgasm om BHumameAHo HabalogeHue.

7. ABmoHomHa gucoyHkuus, cBop3aHa cbc cuHkon,
Bb3HUkBa npu Hakou nauueHMU ¢ XpOHUUHa BobbpeuHa
HegocmambyHOCM Ha XeMoguaAu3a, HO MICMOmo Ha
aBmoHoMHOMO 3acs2aHe He e u3sficHeHo [19].

8. Hegocmuzom Ha BumamuHx B, Bogu go aG-
MOHOMHa HeBponamus, nocmypaAHa XUunoOmMoHUS U
cuHkon, kosimo ce noBausBa uau om3ByuaBa HanbAHO
cneg gobaBsaHe Ha BumamuHa kem guemama [20].

CTEAT-CMHOPOM HA APTEPUA CYBKAABUA

To3u CuHgpPOM e pe3yamam om CmeHo3a Ha apme-
pus cybkaaBus, koemo npegusBukBa yBeAauueH pem-
poegpageH kpbBeH mok BbB8 BepmebpanHama apmepus
¢ nocaegBawa xunonepdyaust Ha Mo3buHOMO kpbBoob-
paweHue. CmeneHma Ha cmeHo3ama, kosmo moke ga
npegusBuka cunkon e BapuabuAHa, Ho gopu MaAku cme-
Ho3u (Ha okono 40% om AymeHa) mo2am ga npegu3Bu-
kam cuHgpoma npu Hsakou nauueHmu. ObukHoBeHo ce
ycmaHoBsBa pasnuka B8 kpbBHomo HansizaHe Ha gBeme
pvue, kamo cpegHama pasauka e 45 mmHg u Hama-
AeHuemo e B pvkama cHabgaBaHa om cmeHomuuyHama
apmepus. Cumnmomume ce nposiBsBam no Bpeme uau
HenocpegcmBeHo cAeg ycuaeHo HamoBapBaHe Ha Cob-
omBemHama pvka u ce uspazsBam B8 cBemoBvpmek,
2ageHe, HUCmMaz2bM U cuHkonu. BakHa omauuumenHa
xapakmepucmuka e BHesanHOmMO Hauano, kpamkom-
palHocmma Ha cumnmomamukama — go 24 uaca, u
AUNcCama Ha ocmambyHU cuMnmomMu. ViHcyamume ca
psgkocm. Ako masu guazHo3a ce hogo3upa ce npuc-
mbnBa kbm aHzuozpadus u gpyau guazHOCMUYHU U
mepaneBmuuHu uHmepBeHuuu, koumo ce ocvwecm-
BsBam om uHmepBeHuuoHanHUMe kapguono3su [10, 18].

TPAH3NTOPHA UCXEMUYHA ATAKA

TpaH3umopHama ucxemuuHa amaka ce geduHu-
pa kamo cbcmosiHue, npomuyawo ¢ ¢okaneH HeB-
poao2uueH geduuum, koumo ce gbAKu Ha MO3buHa
gucdyHkuus, u npogonkaBa mexkgy 1 u 24 vaca. Ka-
pomugHama mpaH3umopHa ucxemuuHa amaka psigko
npegu3BukBa curkon. BepmebpobasurapHama ucxe-
Mus Moxke ga npeguaBuka cuxkon, Ho obukHoBeHo ce
npugpy>kaBa om gpyau npusHauu Ha pokaneH HeBpo-
Aoz2uueH geduuum [3, 14, 16].
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responds or disappears completely after adding the
vitamin to the diet [20].

SuBCLAVIAN STEAL SYNDROME

This syndrome results from stenosis of the
subclavian artery, which causes increased retro-
grade blood flow in the vertebral artery with sub-
sequent hypoperfusion of cerebral circulation.
The degree of stenosis that can cause syncope
is variable, but even small stenoses (about 40%
of the lumen) can cause the syndrome in some
patients. A difference in the blood pressure of
both arms is usually found, with an average differ-
ence of 45 mm Hg and the reduction is in the arm
supplied by the stenotic artery. Symptoms appear
during or immediately after loading the affected
arm and are expressed in dizziness, nausea, nys-
tagmus and syncope. An important distinguishing
feature is the sudden onset, the short duration of
symptoms — up to 24 hours and the absence of re-
sidual symptoms. Strokes are rare. If this diagno-
sis is suspected, angiography and other diagnos-
tic and therapeutic interventions are performed by

interventional cardiologists.

TRANSIENT ISCHEMIC ATTACK

Transient ischemic attack is defined as a con-
dition with focal neurological deficits due to brain
dysfunction lasting between 1 and 24 hours. Carotid
transient ischemic attack rarely causes syncope. Ver-
tebrobasilar ischemia can cause syncope but is usu-
ally accompanied by other signs of focal neurological
deficits [3, 14, 16].

PSYCHOGENIC ATTACKS IMITATING SYNCOPE

They include increased general anxiety, also
called pseudoepilepsy or psychogenic syncope. It is
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McunxoreHHn ATAKW, UMUTUPALLIA CUHKOIN

BkalouBam noBuweHo obwio 6e3nokolcmBo, Hapu-
yaHo owe nceBgoenuAencus UAU NCUXO2eHeH CuHkon.
Xapakmepusupa ce ¢ HopmanHa EEI Haxogka gopu no
Bpeme Ha enusogume, koumo npogbakaBam cpegHo 15
MuHymu. Hama 6pagukapgus ufuau xunomoHus. ToBa
€ guazHo3a, koamo ce nocmaBs caeg uskalouBaHe Ha
gpyaume npuyuHU 3a pa3Bumue Ha cuHkon. MNMpunagok
psgko ce pa3BuBa kozamo nauueHmbm e cam, Cbwo
maka psgko uma norokumeAHa aHamHe3a 3a UHKoHmu-
HeHuus uau mpaBma. MoBeuemo nauueHmu ca mMaagu
U cobobwaBam 3a gpyau NogobHU npunagbuu Npugpy-
»keHu ¢ uamponBaHe Ha pvueme ufuau kpakama uau
munuyHOMO 3a Xucmepusima cxBawaHe Ha pbueme.
KapomugHusm mecm moxke ga npegu3Buka Hucmazom
npu nauueHmume, koumo ca B cb3HaHUe U MOHUYHa
geBuauus Ha ouyume npu hauueHmume, koumo ca B
be3cb3HaHue [9, 18, 19].

B 3aknaloueHue, couiecmByBa 2oaam bpou cbecmo-
aHus B HeBponocusma u kapguonozusma, koumo ce
uspassBam kauHU4HO kamo napokcu3manHu, Bbnpe-
ku MHO206poUHUME U pa3Ho0bpasHU NPUUUHU, a kAu-
HUYHama um MaHudecmauust e cxogHa. CHemaHemo
Ha NpeuusHa U moYHa aHaMHe3a om nauueHma e om
uskalouumenHo 3HauveHue 3a paszpaHuvaBaHemo Ha
me3u cbcmosHusi. BHegpsBaHemo Ha cbBpemeHHU
Memogu 3a guagHocmuka, nognomaza paszpaHuva-
BaHemo Ha me3u cbcmosHua u HacouBa B npaBun-
Ha nocoka mepaneBmuuHomo noBegeHue. Bonpeku
moBa, nocmaBsHemo Ha 2pewHa guazHo3a € Yecmo
cpewaH npobaem, koumo Bogu cbc cebe cu go gobA-
6oku ¢usuuecku, NcCuxo-couuaAHU U couuanHo-uko-
Homuuecku nocaeguuuy, kakmo 3a nauueHma maka u
3a cucmemama Ha 3gpaBeona3BaHemo kamo usAo.
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